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ADVERTISEMENT. 

The  scientific  publications  of  the  National  Museum  consist  of  two 
series — Proceedings  and  Bulletins. 

The  Proceedings,  the  first  volume  of  which  was  issued  in  1878,  are 
intended  primarily  as  a  medium  for  the  publication  of.  original  papers 
based  on  the  collections  of  the  National  Museum,  setting  forth  newly 
acquired  facts  in  biology,  anthropology,  and  geology  derived  there- 
from, or  containing  descriptions  of  new  forms  and  revisions  of  lim- 
ited groups.  A  volume  is  issued  annually  or  oftener  for  distribution 
to  libraries  and  scientific  establishments,  and,  in  view  of  the  impor- 
tance of  the  more  prominent  disseminations  of  new  facts,  a  limited  edi- 
tion of  each  paper  is  printed  in  pamphlet  form  in  advance.  The 
dates  at  which  these  separate  papers  are  published  are  recorded  in 
the  table  of  contents  of  the  volume. 

The  present  volume  is  the  fifty-sixth  of  this  series. 

The  Bulletin,  publication  of  which  was  begun  in  1875,  is  a  series 
of  more  elaborate  papers,  issued  separately,  and,  like  the  Proceedings, 
based  chiefly  on  the  collections  of  the  National  Museum. 

A  quarto  form  of  the  Bulletin,  known  as  the  "Special  Bulletin," 
has  been  adopted  in  a  few  instances  in  which  a  larger  page  was 
deemed  indispensable. 

Since  1902  the  volumes  of  the  series  known  as  "Contributions  from 
the  National  Herbarium,"  and  containing  papers  relating  to  the 
botanical  collections  of  the  Museum,  have  been  published  as  Bulletins. 

William  deC.  Ravenel, 
Administrative  Assistant  to  the  Secretary, 
in  charge  of  the  United  States  National  Museum. 

Maboh  15,  1920. 
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Coker,  Robert.     Habits  and  economic  relations  of  the         pH«. 
guano  birds  of  Peru.    No.  2298.   September  ll,1  1919..  449-511 

Cushman,  Joseph  A.    A  new  foraminifer  commensal  of 

Cyclammina.     No.  2290.    July  31,1  1919 101-102 

New  species:  Iridia  convexa. 

Recent  foraminifera  from  off  New  Zealand.     No.  2302, 

December,  16,1  1919 593-640 

New  species:  Technitella  rrustayeri,  Hyperammina  mestayeri,  Toly- 

pammina  horrida,  Ammodiscus  mestayeri,  Reophex  advena. 
New  variety:  Reo^hax  spieulifera,  var.  psendodistans. 

Cushman,  R.  A.  Notes  on  certain  genera  of  Ichneumon- 
flies,  with  descriptions  of  a  new  genus  and  four  new  species. 
No.  2296.     August  27/  1919 - 373-382 

New  genus:  Zagryphus. 

New  species:   Neliopisthus  similis,   N.  nigridorsum,    Neliopisthus 
luggeri  (Ashmead),  Thymaris  americanus. 

Dall,  William  Healey.  Descriptions  of  new  species  of 
mollusca  from  the  North  Pacific  Ocean  in  the  collection  of 
the  United  States  National  Museum.  No.  2295.  Au- 
gust 30,1  1919 293-371 

New  genus:  EUuhisina. 

New  species:  Acteocma  smima,  A.  magdaienensis,  Return  xystrum, 
R.  paziana,  R.  galapagana,  Volvulella  cooperi,  V.  californica,  V. 
panamica,  V,  catharia,  V.  callicera,  Scaphander  willetti,  Diaphana 
brunnea,  D.  californica,  CylichneUa  (BulUneUa)diegensi8,  Haminoea 
olgae,  PhUine  bakeri,  P.  hemphiUi,  Cryptogemma  eidola,  C.  Oregon- 
ensis,  Borsonella  civiteUa,  Lora  flora,  L.  easenHna,  L.  galgana,  L. 
amiata,  L.  rassina,  Pkilbertia  capaniola,  Mangilia  (KurtsieUa) 
alesidota,  M.  (K.)  Una,  Agathotoma  pomarat  Zetehia  curia,  AdmeU 
rkyssa,  Marginella  albuminosa,  M.  politula,  M.  eremns,  M.  anticlea, 
Hyalina  myrmeeoon,  StrigaUlla  (Atrimetra)  catalxnae,  S.  (A.) 
diegensis,  8.  (A.)  mexicana,  Volutopsius  rotundus,  V.  filosus,  V. 
diminutus,  Beringius  marshaUi,  B.  indentatns,  Ancistrolepis  cal- 
if amicus,  A.  beringianus,  A.  trochoideus,  Plicifusns  (Retifusus) 
incisus,  P.  (P.)  oceanodromae,  Coins  (LaUfnsus)  phareidus,  C. 
(Aulacofnsus)  nobilis,  C.  (A.)  ombronius,  C.  (A.)  adonis,  C.  (A.) 
bristolensis,  C.  {A.)  barbarinus,  C.  (A.)  sapins,  ft  (A.)  caiathns,  ft 
(A.)  capponius,  C.  (A.)  halidonus,  Aulaeofusus  {IAmatofnsus) 
pulcius,  A.  (L.)  Hmetns,  A.  (L.)  trophius,  A.  (£.)  morditus,  A. 
(L.)  dimidiatus,  A.  (L.)  severinus,  A.  (L.)  halimeris,  A,  (L.)  trom- 
binus,  Coins  (Latisipho)  errones,  C.  (L.)  Clementinas,  C.  (L.)  daU 
matins,  Chrysodomussmirnius,  C.nuceus,  ft  pribiloffensis,  ft  vino- 
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sus,  C.  hypolispus,  Buccinum  solenum,  B.  chartium,  B.  planeticum, 
B.  rondinum,  B.  rossellinum,  B.  pkysematum,  Cantharus  exanthe- 
matus,  Anachis  phanea,  Alia  callimorpha,  A.  xenia,  A.  casciana, 
Astyris  amiantis,  Nitidella  lutulenta,  Aesopus  arestus,  Murex  (Alipur- 
pwra)  rhyssus,  Tritonaliafusconotata,  T.  sclera,  T.  epiphanea,  T.  tra- 
cheia,  T.  turrita,  Nepiunea  tolomia,  N.  apolyonis,  N.  ithitoma,  N. 
staphyhna,  N.  callicerata,  N.  (Trophonopsis)  lasia,  Typhis  lati- 
pennis,  Coralliophila  stearnsiana,  C.  (Pseudomurex)  hincaidi,  C.  (P) 
orcuUiana,  EpUonium  (Asperoscala)  tinctorium,  E.  (A.)  heratium 
E.  (A.)  carina,  E.  (Nitidoscala)  barbarinum,  E.  (N.) 
phanium,  E.  (N.)  caUipeplum,  Oraphis  shepardiana,  Carinaria 
latidens,  Seguenzia  certoma,  S.  giovia,  S.  cervola,  S.  caliana, 
Cerithiopsis  sassetta,  Alabina  catena,  Stylidium  paganicum,  Pire- 
nella  cyclus,  Clava  californica,  Tachyrhynchus  pratomus,  T.  stearnsii, 
Eglisia  nebulosa,  Lacuna  marmorata,  Haloconcha  minor,  Fossarus 
angiolus,  F.  lucanus,  Cithna  orvieta,  Crepidula  orbiculata,  Cryp- 
tonatica  salimba,  C.  aleutica,  Euspira  acosmita,  E.  monterona,  E. 
politiana,  E.  canonica,  Ruma  subfusca,  Sinum  patianum,  S.  he- 
ratium,  Elackisina  grippi,  Velutina  granulata,  Torellia  ammonia, 
T.  vallonia,  Cocculina  casanica,  Astraea  (Pachypoma)  barbarensis, 
Leptothyra  juanensis,  Liotia  scitula,  MoUeria  drusiana,  SolarieUa 
rhyssa,  S.  tavernia,  S.  (Solaricida)  hondoensis,  8.  diomedea,  S. 
nyssona,  S.  delicata,  S.  loreanica,  Margarites  pauperculus,  M. 
(PupiUaria)  hamchaticus,  M.  (P.)  healyi,  M.  (P.)  shannonicus,  M. 
(P.)  rudis,  M.  (P.)  rossica,  M.  (Liruland)  althorpensis,  M.  priW- 
loffensis,  M.  frigidus,  M.  marginatus,  M.  hypolispus,  Orarfus 
rosseUinus,  Oancsa  (Oranigyra)  piona  O.  (O.)  JUosa,  Teinostoma 
(PseudoroUlla)sapieUa,  T.  (P.)  bibbiana,  T.  (P.)salvania  T.  (P.) 
cecineUa,  ScissureUa  ch&ricova,  Sckismope  caliana,  Sphenia  globula. 

New  varieties:  Volutopsius  middendorffii,  var.  empftaticus,  Be- 
ringius  crebricostatus,  var.  undatus,  B.  kennicotHi,  var.  incisus, 
Andstrolepis  eucosmius,  var.  bicinctus,  Ckrysodomus  saturus  var. 
tabularis,  Buccinum  pemphigus,  var.  major,  B.  angulosum  var. 
cnismatopUura,  B.  a.,  var.  transliratum,  Amphissa  versicolor,  var. 
incisa,  TrUonalia  gracillima,  var.  obesa,  T.  lurida,  var.  rotunda,  T. 
circumtexta,  var.  citrica,  T.  inierfossa,  var.  clathrata,  T.  i.,  var. 
minor,  T.  i.,  var.  atropurpurea,  Tachyrhynchus  erosus,  var.  major, 
Lacuna,  var.  puteoloides,  Iselica  obtusa,  var.  laxa,  Astraea  (Packy- 
poma), inaequalis,  var.  pacifica,  Chlorostoma  gallina,  var.  umbir 
licatum,  C.  brunneum,  var.  fluctuosum,  Calliostoma  costatum,  var. 
pictum,  C.  c,  var.  caeruleum,  C.  canaliculatum,  var.  nebulosum,  C. 
c,  var.  transliratum,  Margarites  helenicus,  var.  elevatus,  M.  h.,  var 
excavatus. 

New  names:  Bullaria  quoyana,  Turritellopsis  (acicula  variety)  stimp- 
soni,  Omphalitis  marianus,  Margarites  (Lirularia)  inflatula. 

New  form:  Haliotis  cracherodii,  form  imperforata. 

Descriptions  of  new  species  of  mollusks  of  the 
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family  Turritidae  from  the  west  coast  of  America  and 

adjacent  regions.     No.  2288.     August  8,  1919  * 1-86 

New  species:  Turricula  libya,  T.  (Knefastia)  nigricans,  T.  (Surcula) 
laysanica,  T.  (8.)  panthea,  T.  (8.)  lavinia,  Leucosyrinx  galapagna, 
L.  amycus,  L.  bincaidi,  Cymatosyrinx  hespera,   C.  elissa,  C.  Mage, 
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C.  feminiana,  C.  palmeri,  C.  idothea,  C.  hecuba,  Elaeocyma  iantbe, 
E.  attalia,  E.  arbela,  E.  halocydnc,  E.  aeolia,  E.  abdera,  E.  aegina, 
E.  aerope,  Clathrodrilla  paziana,  C.  limans,  C.  castianira, 
C.  aenone,  C.  callianira,  C.  andromeda,  C.  (CarinodriUa)  hati$, 
C.  (C.)  akesHs,  C.  (C.)  thestia,  C.  (C.)  haliplexa,  C.  (KyUx) 
alcyone,  C.  (K.)  alcyone,  Crassispira  trigone,  C.  eurynome,  C. 
candace,  C.  dirt*,  C.  nephele,  C.  epicasta,  C.  bridgesi,  C.  bacchia, 
C.  Upocana,  C.  arsinoe,  C.  amatkea,  C.  martinensis,  Moniliopsis 
grippi}  Suavodrillia  willetti,  Bellaspira  melea,  Haedropleura  melita, 
Cryptogemma  polycaste,  C.  chrysothemis,  C.  oalypso,  C.  cymothoe, 
C.  gventinensis,  C.  antigone,  C.  adrastia,  Antiplanes  agamedea, 
A.  hamchatica,  A,  bulimoides,  A.  Vitus,  A.  abarbarea,  A.  briseis, 
A.  kyperia,  A.  amyous,  A.  amphitrite,  Bartonella  barbarensis,  B. 
nyehia,  B.  omphale,  B.  nicoli,  B.  rhodope,  Lorn  pitysa,  L.  hali- 
tropa,  L.  brachis,  L.  antipoda,  L.  healyi,  L.  popovia,  L.  mUrata, 
L.  pavlova,  L.  ckiachiana,  L.  alitakensis,  L.  equatorialis,  L.  prib- 
Uova,  L.  inequita,  L.  surana,  L.  nazanensis,  L.  monterealis,  L. 
quadra,  L.  diegensis,  L.  lotta,  L.  kyshana,  L.  miona,  L.  regulus, 
L.  lutheni,  L.  sixta,  L.  althorpensis,  L.  tenuissima,  L.  colpoica, 
Pleuroiomella  herminea,  P.  thalassiea,  P.  oceanida,  Qlyphostoma 
adana,  Q.  adria,  Q.  parteJUosa,  Q.  sirena,  Q.  cymodoce,  Phttbertia 
hesione,  P.  Helena,  P.  doris,  P.  dione,  P.  ephaedra,  P.  aethra,  P. 
dictynna,  P.  scammoni,  P.  telamon,  P.  aegialea,  P.  (Nannodiella) 
nana,  P.  {N.)  fraternalis,  P.  (N.)  phylira,  P.  (N.)  amyela,  P. 
hUaira,  Mangilia  (Clathromangilia)  rkyssa,  M.  (Knrteiellm)  eyrene, 
M.  (K.)  danae,  M.  (K.)  hebe,  M.  (K.)  beta,  M.  nunivaketms,  M. 
oenoa,  M.  phiiodice,  M.  patagoniensis,  M.  eriopis,  M.  granUiea, 
M.  althorpi,  M.  carlo  ttae,  M*  evadne,  M.  eripkyle,  M.  kermUme, 
M.  laodice,  M.  cesta,  M.  newcombei,  M.  dejanira,  M.  eurybia,  DapK- 
nella  bartscki,  Cytharella  aeulea,  C.  louisa,  C.  quadriseriata,  C. 
hippoKta,  C.  verdentis,  C.  janira,  C.  electra,  C.  niobe,  C.  amatula, 
C.  phaethusm,  C\  (Agathotama)  pyrrkula,  C.  (A.)  euryeUa,  C.  (A.) 
penelope,  €.  {A.)  oamarina,  C.  (A.)  phryne,  Taranis  panope,  T. 
zeuxippe. 

New  varieties:  Leucosyrinx  penvmiks  blanca,  Antiplanes  amphitriU 
beroe,  Lora  Tenuilirata  cymata,  Mangilia  (Kurtxiella)  arteaga  roperi. 

New  names:  Lora  lawrenciana,  PhUbertia  trichodes. 

New  section:  Carinodrillia. 

Fowleb,   Henbt  W.    The  fishes   of  the  United  States 
Eclipse  Expedition  to  West  Africa.     No.  2294.    August 

8,  1919  * 195-292 

New  species:  Julie  azorensis,  Abudefduf  ascensionis,  Mormyrus 
goheeni,  Labeo  curriei,  TUapia  tavagei,  Syngnatkus  pellegrini, 
Eutropius  edipsis,  Caranx  angolensis. 

Gahan,  A.  B.    Report  on  a  small  collection  of  Indian  para- 
sitic hymenoptera.     No.  2299.     October  20,  1919  * 513-524 

New  species:  Bruchophagus  mellipes,  Eurytoma  parasae,  E.  denticora, 
E.  dentipectus,  E.  setitibia,  E.  kindupurensis,  Stomoceras  ayyari, 
Neanastatus  trochantericus,  Aphycus  fuscidorsum,  Eupteromalus 
pamarae,  Xestonotidea  foersteri. 

New  name:  Xestonotidea. 
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Gibson,  Edmund  H.  A  review  of  the  leafhoppers  of  the 
genus  Gypona  north  of  Mexico.     No.  2289.    August  6, 

1919  * 87-100 

New  species:  Gypona  dictiioria,  O.  nixabunda,  O.  cacozela,  O.  occlusa, 
0.  curiata,  O.  negoHosa,  G.  aquUa,  G.  dracontea. 

Gilmore,  Chakles  W.  A  mounted  skeleton  of  Dimetrodon 
gigas  in  the  United  States  National  Museum,  with  notes 
on  the  skeletal  anatomy.     No.  2300.    December  15, 19191.  526-539 

.    New  fossil  turtles,  with  notes  on  two  described 

species.    No.  2292.    July  30,  1919  l 113-132 

New  epeciee:  Neurankylui  wyomingensis,  Boremys  albertensis, 
Agomphus  alabamensis,  Aspideretes  lotus. 

Hat,  Oliver  P.  Descriptions  of  some  mamalian  and  fish 
remains  from  Florida  of  probably  Pleistocene  age.     No. 

2291.     July  31,  1919  l 103-112 

New  genus:  Thmobadistes. 

New  species:  Thmobadistes  segnis,  Felts  veronis,  Atractosteus 
lapidosus. 

MoEwan,  Eula  Davis.  A  study  of  the  brachiopod  genus 
Platystrophia.    No.  2297.    September  2,  1919  * 383-448 

New  species:  Platystrophia  unipHoata,  P.  precedent,  P.  trentonensis, 
P.  hermitagensis,  P.  externa,  P.  elegantula,  P.  amoena,  P.  globosa, 
P.  rhynchontUiformis,  P.  juvensis,  P.  strigosa,  P.  nitida,  P.  corry- 
villensis,  P.  sublaticosta,  P.  foentei,  P.  attenuate,  P.  cumingti, 
P.  elkhornensis,  P.  preponderoea,  P.fervalensis. 

New  varieties:  Platy$trophia  daytonensis  laurelensis,  P.  trentonentii 
champlainensis,  P.  t.  perplana,  P.  elegantula  triplicata,  P.  e. 
ampUsulcata,  P.  amoena  longicardtTialis,  P.  precursor  latiformit, 
P.  p.  angustata,  P.  foentei  ampla,  P.  ponderoea  arnheimensis,  P. 
unicostata  crassiformis,  P.  cypha  tumida,  P.  c.  arcta,  P.  c.  bellatida. 

McGregor,  E.  A.  The  red  spiders  of  America  and  a  few 
European  species  likely  to  be  introduced.  No.  2303. 
January  8,  1920 * 641-679 

New  genera:  Anychus,  Septanychus. 

New  species:  Tetranychus  pacifieus. 

Timbbrlake,  P.  H.  Revision  of  the  parasitic  Chalcidoid 
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DESCRIPTIONS  OF  NEW  SPECIES  OF  MOLLUSKS  OF  THE 
FAMILY  TUERITIDAE  FEOM  THE  WEST  COAST  OF 
AMERICA  AND  ADJACENT  REGIONS. 


By  William  Healbt  Dall, 
Honorary  Curator  of  Motlusks,  United  States* National  Museum. 


INTRODUCTION. 

In  the  course  of  my  revision  of  the  marine  mollusk-f  auna  of  West- 
ern America  it  became  necessary  to  take  up  the  present  family,  which 
was  in  a  regretable  state  of  confusion.  This  involved  a  review  of  the 
generic  nomenclature  as  well,  since  it  was  well  known  that  many  in- 
valid names  were  currently  used,  following  the  early  work  of  Doctor 
Carpenter  and  others. 

Circumstances  connected  with  the  war  made  a  general  revision  of 
the  nomenclature  of  the  family  impracticable.  A  revision  of  the 
genera  chiefly  concerned  with  the  West  American  species  and  a  bib- 
liography of  names  which  had  been  used  for  groups  connected  with 
the  family  was,  however,  possible  and  has  already  been  issued.1 

The  present  paper  is  to  be  construed  in  the  light  of  the  data  pre- 
sented in  the  above-mentioned  publication.  In  reviewing  the  fauna 
from  San  Diego  northward  it  became  necessary  to  include  to  a  great 
extent  that  of  the  regions  south  of  the  United  States  boundary,  since 
experience  had  shown,  in  connection  with  a  study  of  the  bivalves, 
that  a  certain  proportion  of  the  species  extended  their  range  not  only 
into  the  Panamic  fauna  but  even  as  far  south  as  Peru. 

In  going  over  the  material  in  the  collection  of  the  United  States 
National  Museum  a  large  number  of  new  forms  were  discovered,  and 
their  description  forms  the  subject  of  this  paper.  A  few  of  the 
species  of  Doctor  Carpenter  are  now  figured  for  the  first  time  from 
his  types.  In  all  somewhat  over  200  species  are  considered,  of  which 
181  are  new.  Of  these  93  belong  to  the  fauna  of  the  western  coast 
of  the  United  States  from  the  Arctic  Ocean  to  San  Diego,  California, 
including  one  species  from  our  Hawaiian  territory.  Eleven  species 
belong  to  the  west  coast  of  South  America  and  its  f  aunal  connection, 
the  Galapagos  Islands;  89  belong  to  the  Panamic  fauna  and  its  north- 
ern extension  into  the  Gulf  of  California  and  the  shores  of  the  Cali- 
fornian  peninsula. 

*  Ptoc.  XJ.  8.  Nat  Mas.,  vol.  54,  No.  22S8,  pp.  818-488,  Apr.  0,  1918. 
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2  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vol.  56. 

Quite  a  number  of  the  species  are  from  considerable  depths,  ob- 
tained during  the  explorations  made  by  the  United  States  Bureau  of 
Fisheries  steamer  Albatross;  and  another  large  contingent  is  due  to 
my  own  dredgings  on  the  coast  of  Alaska  and  in  Bering  Sea  during 
1871  to  1880. 

I  am  also  under  great  obligations  to  a  host  of  collectors  in  our 
Pacific  States,  who  have  with  the  greatest  liberality  intrusted  me 
with  material  for  study  which  has  added  much  to  our  knowledge  of 
the  fauna  and  incidentally  to  the  national  collection. 

To  Mrs.  E.  M.  Decker  much  credit  is  due  for  the  careful  retouching 
of  the  microphotographs  of  the  new  species  from  a  study  of  the  typi- 
cal specimens  under  the  compound  microscope.  And  to  Dr.  Paul 
Bartsch,  curator  of  invertebrates,  United  States  National  Museum,  I 
am  under  many  obligations  for  assistance  in  various  ways  during  the 
preparation  of  the  figures. 

Some  question  having  been  raised  as  to  the  spelling  of  the  family 
name  which  I  have  retained  as  first  proposed  by  Henry  and  Arthur 
Adams  in  1853, 1  submitted  the  question  of  "  Turridse  versus  Turri- 
tidae  "  to  two  expert  Latinists,  who,  after  due  consideration  of  all  the 
data,  concluded  that,  while  either  was  correct,  the  latter  term  under 
the  circumstances  was  to  be  preferred. 

DESCRIPTIONS  OF  THE  SPECIES. 

Family  TURRITIDAE. 
Subfamily  Tubrttinae. 

TUBSICULA  LIBYA,  mtw  ■pteiet. 
Plate  2,  fig.  5. 

Shell  solid,  fusiform,  the  apex  eroded,  the  surface  white,  covered 
with  a  blackish  olive  periostracum  and  having  about  seven  (decollate) 
whorls;  suture  strongly  appressed,  obscure;  anal  fasciole  wide, 
smooth,  concave,  the  sulcus  wide  and  shallow,  close  to  the  suture; 
spiral  sculpture  of  a  few  feeble  threads  on  the  earlier  whorls ;  axial 
sculpture  of  (on  the  penultimate  whorl  nine  or  ten,  on  the  last  whorl 
only  three  or  four)  short  prominent  riblets  extending  from  the  fas- 
ciole protractively  forward  to  the  succeeding  suture  on  the  spire ;  on 
the  last  whorl  there  is  on  the  later  part  only  an  angle  at  the  anterior 
edge  of  the  fasciole ;  base  moderately  convex,  aperture  narrow,  with  a 
deep  anal  sulcus  and  a  prominently  arcuate,  thin,  sharp-edged  outer 
lip ;  inner  lip  with  a  thin  layer  of  white  callus;  pillar  thick  and  solid, 
attenuated  in  front;  axis  not  pervious,  canal  short,  wide,  not  recurved. 
Height  of  (slightly  decollate)  shell,  40;  of  last  whorl,  24;  diameter, 
13  mm.    Cat.  No.  96576,  U.S.N.M. 
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Range. — Station  2880,  off  Cape  San  Lucas,  in  66  fathoms,  sand; 
U.  S.  Bureau  of  Fisheries. 

The  absence  of  the  operculum  makes  the  generic  position  somewhat 
doubtful. 

Subgenus  Knefastia  Dall. 

Type. — Pleurotoma  oUvacea  Sowerby,  1883,  not  of  Reeve,  1843, 
+fvmmlata  Valenciennes,  1839. 

This  includes  such  species  as  P.  duplicate  Sowerby  and  oUvacea 
Tryon,  of  the  Panamic  fauna. 

TURRICULA  (KNEFASTIA)  NIGRICANS,  new  ffpcdM. 

Plate  2,  fig.  6. 

Shell  slender,  acute,  blackish  brown  with  the  anterior  part  of  the 
last  whorl  pale  reddish  brown,  a  conspicuous  periostracum,  a  closely 
appressed  suture  separated  by  a  single  cord  from  the  constricted 
anal  f asciole ;  whorls  nine,  without  the  (lost)  nucleus ;  axial  sculpture 
of  (on  the  last  whorl  eight)  prominent  angular  ribs  with  wider 
interspaces,  beginning  abruptly  at  the  shoulder  rapidly  dwindling 
anteriorly  and  obsolete  on  the  base;  these  ribs  are  crossed  by  (on  the 
last  whorl  about  14)  widely  spaced  slender  cords,  slightly  nodulous 
at  the  intersections;  aperture  narrow,  anal  sulcus  shallow,  outer  lip 
sharp,  simple,  a  slight  subsutural  callus,  the  inner  lip  erased,  the 
pillar  straight,  the  canal  wide  and  very  slightly  recurved.  Height 
of  shell,  38;  of  last  whorl,  22;  diameter,  11  mm.  Cat.  No.  96664, 
U.S.N.M. 

Range. — Off  Lower  California  in  21  fathoms  sand.  U.  S.  Bureau 
of  Fisheries  steamer  Albatross. 

This  species  belongs  to  the  group  of  T.  oUvacea  and  dupUcaia 
Sowerby,  though  much  more  slender  and  differently  sculptured. 

TUERICULA    (8UBCULA)    LAYSANICA.  ntw  ■ptcie*. 

Plate  1,  fig.  4. 

Shell  slender,  fusiform,  yellow  brown  with  a  broad  white  periph- 
eral band,  and  a  less  well-defined  one  in  front  of  the  suture  and  the 
base,  with  eight  well-rounded  whorls  exclusive  of  the  (lost)  nucleus ; 
the  suture  appressed,  the  fasciole  in  front  of  it  constricted,  with  only 
incremental  lines;  axial  sculpture  of  about  15  slender  rounded  some- 
what sigmoid  ribs;  these  are  crossed  by  (on  the  penultimate  whorl 
seven  or  eight,  on  the  last  whorl  more  than  15)  flattened  cords  with 
narrower  almost  channeled  interspaces,  toward  the  canal  with  inter- 
calary threads,  on  the  canal  four  or  five  with  much  wider  interspaces; 
aperture  ovate,  outer  lip  thin,  anal  sulcus  wide,  not  deep,  with  no 
subsutural  callus,  canal  straight.  Height  of  shell,  52 ;  of  last  whorl 
and  canal,  33;  diameter,  15  mm.    Cat.  No.  274121,  U.S.N.M. 

Range.— Laysan  Island,  North  Pacific  Ocean ;  W.  H.  Golisch. 
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TURRICULA   (SUBCULA)   PANTHKA,  mttw  ipmIm. 

Plate  1,  fig.  5. 

Shell  solid,  acute,  fusiform,  white,  with  pale  brown  blotches  be- 
tween the  ribs  (the  nucleus  lost),  with  about  14  whorls;  suture  closely 
appressed,  obscure  with  a  rounded  thread  in  front  of  it;  anal  fasciole 
close  to  the  suture  slightly  depressed,  spirally  threaded,  arcuately 
striated ;  spiral  sculpture  on  the  early  whorls  consisting  of  a  periph- 
eral keel  with  one  strong  thread  behind  it,  the  rest  of  the  surface  finely 
closely  spirally  threaded;  the  last  three  or  four  whorls  peripherally 
waved  with  narrower  interspaces  over  which  the  keel  and  thread  are 
a  little  swollen,  the  fine  threading  continuing;  the  space  in  front  of 
the  keel  on  the  last  whorl  with  about  25  strong  cords  with  wider  inter- 
spaces; aperture  narrow,  anal  sulcus  distinct,  without  a  subsutural 
callus;  outer  lip  produced,  thin,  smooth  inside,  inner  lip  with  a 
thin  wash  of  enamel,  the  pillar  straight,  the  canal  long,  narrow,  with 
no  siphonal  fasciole  or  recurvation.  Height  of  shell  without  the 
nucleus,  47;  of  last  whorl,  28;  diameter,  13.5  mm.  Cat.  No.  212348, 
U.S.N.M. 

Range. — Station  2795,  in  Panama  Bay,  in  33  fathoms,  bottom  tem- 
perature 64.1°  F.,  U.  S.  Bureau  of  Fisheries. 

TURRICULA   (SUBCULA)   LAVINIA.  sew  ■ptcie*. 

Plate  1,  fig.  6. 

Shell  rather  coarse  with  about  a  dozen  whorls,  the  color  yellowish 
or  light  brown,  the. nucleus  smooth,  slightly  bulbous;  suture  strongly 
appressed  with  a  spiral  cord  in  front  of  it,  the  whorls  moderately 
shouldered;  the  anal  fasciole  somewhat  concave,  spirally  striate; 
axial  sculpture  of  (on  the  last  whorl  about  12)  protractively  oblique 
rounded  ribs  with  subequal  interspaces,  prominent  on  the  periphery, 
attenuated  on  the  base  and  not  reaching  the  canal ;  incremental  lines 
sharp,  sometimes  almost  threadlike;  spiral  sculpture  of  (from  three 
to  five  on  the  spire,  about  10  on  the  last  whorl)  strong,  rounded  cords 
overriding  the  ribs  and  not  swollen  at  the  intersections,  the  inter- 
spaces subequal  and  sometimes  with  an  intercalated  smaller  thread ; 
lastly  the  surface  is  finely  minutely  spirally  striate  in  the  intervals 
between  the  larger  threads  and  cords ;  aperture  narrow,  anal  sulcus 
close  to  the  suture,  short  and  rounded,  with  a  subsutural  callus;  outer 
lip  produced,  thin  edged,  more  or  less  crenulate  from  the  spiral  sculp- 
ture, smooth  within;  inner  lip  and  pillar  with  a  rather  thick  layer 
of  callus  with  slightly  raised  outer  edge;  pillar  straight;  siphonal 
fasciole  feeble;  canal  short,  wide,  recurved.  Height  of  shell,  49; 
of  last  whorl,  26.5 ;  diameter,  16  mm.    Cat  No.  56085,  U.S.N.M. 

Range. — West  coast  of  Mexico. 
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LEUCOSYKINX  PEB8IMTIJ8  BLANCA,  nmw  Tartotgr. 

Shell  differing  from  the  original  persimSis  by  the  well-marked 
spiral  sculpture  being  continuous  over  the  whole  surface  and  by  the 
pronounced  depressed  spiral  area  on  each  side  of  the  convex  anal 
fasciole,  which  with  the  ridge  at  the  shoulder  gives  the  effect  of  two 
parallel  ridges  behind  the  periphery.  Height  of  shell,  60;  of  last 
whorl,  44 ;  diameter,  22  mm.    Cat  No.  214337,  U.S.N.M. 

Range. — Off  Cape  Blanco,  Oregon,  in  1,064  fathoms,  mud,  bottom 
temperature  35.9°  F.    U.  S.  Bureau  of  Fisheries  steamer  Albatross. 

?  LBUCOSYUNX  GALAPAGANA.  new  ■ptcte*. 

Plate  8,  fig.  2. 

Shell  small  for  the  genus,  white  under  a  straw-colored  periostracum, 
thin,  with  about  seven  whorls  exclusive  of  the  (lost)  nucleus;  suture 
appressed,  the  edge  slightly  swollen,  the  fasciole  in  front  of  it 
slightly  constricted ;  axial  sculpture  of  about  a  dozen  narrow  rounded 
ribs  with  wider  interspaces,  beginning  at  the  fasciole  and  obsolete  on 
the  base;  also  fine  incremental  lines  rising  to  minute  wrinkles  near 
the  suture;  spiral  sculpture  on  the  penultimate  whorl  of  about  nine 
flattish  threads  with  narrower  interspaces,  on  the  last  whorl  beyond 
these  threads  the  interspaces  become  channeled  grooves  and  the 
places  of  the  threads  wider  flat  areas,  while  on  the  canal  these 
are  replaced  by  more  rounded  closer  threads;  aperture  narrow,  the 
anal  sulcus  very  shallow,  outer  lip  thin,  sharp,  arcuate,  simple;  pillar 
and  body  erased,  smooth,  the  pillar  attenuate  in  front;  canal  narrow, 
straight.  Height  of  shell,  20;  of  last  whorl,  14;  diameter,  7  mm. 
Cat.  No.  96494,  T7.S.N.M. 

Range. — Off  the  Galapagos  Islands  in  634  fathoms,  coral  sand, 
bottom  temperature  40°  F.  U.  S.  Bureau  of  Fisheries  steamer 
Albatross. 

I  felt  some  uncertainty  as  to  whether  this  deep-sea  species  should 
be  referred  to  Swoula  or  Letwoeyrinto)  as  the  shell  characters  partake 
of  the  characteristics  of  both  to  some  extent. 

LETJCOSYRINX  AMYCUS,  new  epeclM. 

Plate  3,  fig.  7. 

Shell  white  with  an  ashy  brown  periostracum  and  six  or  more 
whorls,  the  apex  eroded;  suture  slightly  appressed,  especially  on  the 
spire;  anal  fasciole  wide  and  deep,  somewhat  in  front  of  the  sutur* 
and  extending  to  a  moderate  peripheral  carina;  behind  the  carina 
the  shell  is  feebly,  and  in  front  of  it  strongly  spirally  grooved  with 
wider  flat  interspaces;  aperture  simple,  outer  lip  thin,  produced, 
inner  lip  erased,  white,  pillar  gyrate  but  not  pervious,  canal  distinct 
and  slightly  recurved.  Height  of  shell,  52;  of  last  whorl,  40;  diam- 
eter, 20  mm.    Cat.  No.  204049,  U.S.N.M. 
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Range. — Off  Monterey  Bay,  California;  in  871  fathoms,  sand,  bot- 
tom temperature  about  38°  F.  U.  S.  Bureau  of  Fisheries  steamer 
Albatross. 

LEUCOSYBINX  KINCAIDI,  new  spedM. 
Plate  3,  fig.  8. 

Shell  of  moderate  size,  fusiform,  with  an  acute  spire  and  elongated 
canal,  waxen  white,  nucleus  of  two  smooth  bulbous  whorls  with  five 
subsequent  whorls;  axial  sculpture  only  of  faint  incremental  lines; 
spiral  sculpture  including  a  very  prominent  thin  sharp  peripheral 
keel  and  fine  spiral  striae  with  wider  interspaces,  over  most  of  the 
surface;  the  interspaces  become  more  rounded  and  coarser  on  the 
base ;  the  entire  space  between  the  keel  and  the  preceding  suture  may 
be  said  to  form  the  anal  fasciole,  the  wide  arcuate  sulcus  being 
situated  a  little  way  in  front  of  the  suture;  the  base  is  neatly  rounded 
and  contracted  at  the  beginning  of  the  canal;  outer  lip  thin,  sharp, 
much  produced  in  front,  inner  lip  slightly  erased;  pillar  obliquely 
attenuated  in  front,  gyrate,  and  with  a  minutely  pervious  axis ;  canal 
narrow,  slender;  operculum  yellowish,  ovate,  with  an  apical  nucleus. 
Height  of  shell,  29;  of  last  whorl,  21.5;  diameter,  13  mm.  Cat. 
No.  151581,  U.S.N.M. 

Range.— Shelikoff  Strait,  north  of  Kodiak  Island,  Alaska ;  Prof. 
Trevor  Kincaid. 

This  very  distinct  species  is  extremely  thin  and  fragile,  indicating 
a  deep  water  habit. 

CTMATOSTBINX  HBSPERA.  new  ipmIm. 

Plate  20,  fig.  2. 

Shell  small,  white,  polished,  acute,  with  a  small,  smooth,  glassy, 
inflated  nucleus  of  one  and  a  half  whorls,  with  seven  and  a  half  subse- 
quent whorls;  suture  appressed,  obscure;  anal  fasciole  immediately  in 
front  of  it,  constricted;  spiral  sculpture  none;  axial  sculpture  of  (on 
the  penultimate  whorl  11)  more  or  less  sigmoid  strong  rounded  ribs 
crossing  the  whole  whorl,  feebler  on  the  base  and  fasciole,  nearly  con- 
tinuous up  the  spire  and  with  subequal  interspaces ;  incremental  lines 
rather  regularly  spaced  and  evident;  aperture  narrow  with  a  vari- 
cosity behind  the  thin  produced  outer  lip,  anal  sulcus  conspicuous, 
rounded,  with  a  marked  subsutural  callus;  inner  lip  and  pillar  with 
a  thin  callus  with  a  raised  edge;  canal  distinct,  constricted,  deep, 
short,  recurved,  forming  a  keeled  siphonal  fasciole.  Height  of  shell, 
9 ;  of  last  whorl,  4.5 ;  diameter,  3.5  mm.    Cat.  No.  122799  U.S.N.M. 

Range. — Station  2805,  in  Panama  Bay,  in  51  fathoms  muddy  bot- 
tom ;  U.  S.  Bureau  of  Fisheries. 

CTMATOSTBINX  ELISSA.  new  specks?. 

Plate  20,  fig.  1. 
A  possible  variety  of  the  above,  smaller,  with  a  larger  pinkish 
nucleus,  eight  or  nine  straighter  ribs,  not  continuous  up  the  spire,  and 
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some  very  faint  indications  of  spiral  striae  near  the  canal.   There  are 
in  all  seven  whorls  less  inflated  and  with  a  less  constricted  f asciole. 
Height  of  shell,  7;  of  last  whorl,  4;  diameter,  2.5  mm.    In  other  re- 
spects similar  to  the  preceding.    Cat  No.  122799a,  U.S.N.AL 
Range. — Same  as  the  preceding. 

?  CTMATOSTBINX  ULLAGE,  nmw  ■pccie*. 

Plate  20,  fig.  3. 

Shell  small,  pinkish  white,  polished,  acute,  with  a  smooth  nucleus 
of  about  two  whorls  and  five  subsequent  hardly  rounded  whorls; 
spiral  sculpture  of  a  few  obscure  threads  oh  the  canal ;  suture  obscure; 
strongly  appressed;  anal  f asciole  slightly  constricted;  axial  sculpture 
of  (on  the  penultimate  whorl  nine)  strong  rounded  ribs  most  promi- 
nent at  the  periphery,  extending  from  suture  to  suture,  with  subequal 
interspaces,  obsolete  on  the  last  half  of  the  last  whorl  and  on  the 
base;  incremental  lines  irregular,  obscure;  there  is  a  hump-like  varix 
some  distance  behind  the  outer  lip ;  aperture  narrow,  anal  sulcus  con- 
spicuous, rounded,  with  a  heavy  subsutural  callus;  outer  lip  thin  with 
no  internal  lirae,  moderately  produced;  inner  lip  callous,  pillar  short, 
thick,  canal  wide,  very  short,  hardly  differentiated  from  the  aperture. 
Height  of  shell,  8 ;  of  last  whorl,  5 ;  diameter,  3  mm.  Cat.  No.  55491, 
U.S.N.M. 

Range. — Gulf  of  California,  Stearns  collection. 

This  form  is  somewhat  intermediate  between  KyUx  and  Cymato- 
syrmw. 

CTMATOSTBINX  PLIGATELLA  D»IL 

Plate  20,  fig.  4. 

ClathureUa  plteateUa  Daix,  Bull.  Mus.  Oomp.  Zoffl.,  vol.  43,  No.  6,  p.  289, 
Oct  1908. 

Range. — Station  2799,  in  Panama  Bay,  in  29J  fathoms  muddy  bot- 
tom; U.  S.  Bureau  of  Fisheries  steamer  Albatross. 

Type-8peeimen.—G*t.  No.  110604,  U.S.N.M.  This  shell  is  smaller 
than  most  of  the  forms  referred  to  this  group,  but  appears  to  have 
all  the  proper  characters,  though  in  miniature. 

r  CTMATOSYWNX  FERMIN1AN  A,  mew  wmIm. 

Plate  8,  fig.  4. 
Shell  white,  with  a  yellowish  base,  slender,  acute,  with  a  swollen 
smooth  white  nucleus  of  about  two  whorls  and  six  subsequent  whorls ; 
suture  appressed,  on  the  earlier  whorls  the  posterior  edge  is  prom- 
inent; whorls  moderately  rounded;  spiral  sculpture  absent  from  *he 
spire,  on  the  last  whorl  hardly  visible  except  on  the  extreme  anterior 
base  and  siphonal  f asciole  where  there  are  a  few  impressed  lines; 
axial  sculpture  of  (on  the  last  whorl  12)  somewhat  sigmoid  ribs, 
feebly  arcuate  on  the  anal  fasciole,  strongest  in  front  of  it,  rather 
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sharp-edged,  extending  mostly  over  the  base,  and  with  somewhat 
wider  interspaces;  they  are  not  continuous  up  the  spire;  aperture 
rather  narrow,  the  anal  sulcus  conspicuous,  with  a  subsutural  callus; 
outer  lip  thin,  sharp,  with  a  ribless  space  and  a  small  varix  behind 
it,  smooth  internally ;  inner  lip  and  pillar  callous,  smooth ;  canal  dis- 
tinct, small,  narrow,  short,  somewhat  recurved,  with  an  evident 
siphonal  fasciole.  Height  of  shell,  14.2;  of  last  whorl,  7.5;  diameter, 
5  mm.    Cat.  No.  214267,  U.S.N.M. 

Range. — Station  3034,  off  Point  San  Fermin,  Lower  California, 
in  24  fathoms,  gray  mud;  XT.  S.  Bureau  of  Fisheries. 

This  shell  is  slightly  decorticated  and  may  have  been  polished  when 
fresh.  It  is  somewhat  intermediate  in  character  between  Elaeocyma 
and  Cymatasyrina. 

T  CTMATOSYBINX  PALMBRI,  sew  i»«dw. 

Plate  19,  fig.  7. 

Shell  small,  brilliantly  polished,  light  brown,  with  six  whorls  ex- 
clusive of  the  (lost)  nucleus;  suture  distinct,  closely  appressed,  un- 
dulated by  the  axial  sculpture;  anal  fasciole  constricted;  spiral 
sculpture  none;  axial  sculpture  of  (on  the  last  whorl  10)  rounded 
sigmoid  ribs,  feebler  where  they  cross  the  fasciole,  fading  out  on  the 
base,  and  most  prominent  at  the  periphery,  with  subequal  interspaces ; 
aperture  moderately  wide,  anal  sulcus  large*  dose  to  the  suture,  with 
a  thick  subsutural  callus;  outer  lip  thickened  with  no  internal  lirae, 
a  knob-like  varix  a  little  way  behind  it;  body  and  pillar  callous, 
siphonal  sulcus  deep,  canal  wide,  short,  slightly  recurved.  Height  of 
(decollate)  shell,  9.5;  of  last  whorl,  7;  diameter,  4  mm.  Cat  No. 
56036,  U.8.N.M. 

Range. — Beach  at  the  head  of  the  Gulf  of  California,  collected  by 
Dr.  E.  Palmer. 

In  another  lot  of  specimens  bleached  white  (No*  56040)  one  or  two 
have  a  few  more  ribs  and  a  few  faint  spiral  lines  on  the  base,  but 
they  appear  to  be  only  mutations  of  the  same  species,  and  are  from 
the  same  locality.  This  is  another  of  those  species  which  seem  inter- 
mediate between  Elaeocyma  and  Cymatosyrwa. 

CYMATOSTONX  IDOTHBA,  uw  ■p«*e». 

Plate  21,  fig.  11. 

Shell  small,  thin,  acute,  rose  pink,  not  polished,  with  a  blunt 
nucleus  of  one  and  a  half  smooth  inflated  whorls,  and  five  well 
rounded  subsequent  whorls;  suture  distinct,  appressed,  the  adjacent 
fasciole  constricted;  spiral  sculpture  none;  axial  sculpture  of  (on 
the  last  whorl  about  a  dozen)  protractively  oblique  sigmoid  riblets, 
faint  on  the  base  and  practically  absent  from  the  fascicle,  with 
subequal  intecspaces;  aperture  moderately  wide;  anal  sulcus  wide 
and  deep,  adjacent  to  the  suture  and  with  no  subsutural  callus;  outer 
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lip  thin,  sharp,  prominently  produced ;  inner  lip  erased,  pillar  stent, 
short,  white,  obliquely  attenuated  in  front;  canal  wide,  short,  hardly 
differentiated  from  the  aperture.  Height  of  shell,  9 ;  of  last  whorl,  5 ; 
diameter,  4  mm.    Cat  No.  96194,  TJ.S.N.M. 

Range. — Station  2777,  in  the  Straits  of  Magellan,  in  20  fathoms, 
gravel;  U.  S.  Bureau  of  Fisheries. 

The  aperture  of  the  specimen  figured  is  defective. 

CYMATOSYRINX  UCUBA,  mew  ipmIm. 

Plate  20,  fig.  9. 

Shell  small,  acute,  rosaceous,  solid,  with  six  whorls,  excluding  the 
(damaged)  nucleus,  differing  from  the  preceding  species  by  its  more 
slender  shell,  wider  fasciole,  over  which  the  ends  of  the  ribs  reach 
the  preceding  suture,  forming  a  more  pronounced  shoulder  at  the 
periphery,  and  having  the  whole  shell  spirally  sculptured  by  small 
equal  threads  with  subequal  interspaces.  The  pillar  is  longer  and 
the  canal  distinct,  longer,  and  somewhat  constricted.  Otherwise 
the  shells  are  very  similar  and  the  nucleus,  though  damaged,  appears 
to  have  been  of  the  same  character.  Height  of  shell,  11;  of  last 
whorl,  6.5 ;  diameter,  4.5  mm.    Cat  73995,  U.S.N M. 

#0n0^.— Gulf  of  California;  Stearns  collection. 

This  was  named  rosacea  by  Carpenter  in  manuscript,  but  is  not  the 
rosacea  of  Mighels,  in  1845.  The  surface  is  polished,  but  that  may 
be  due  to  wear,  as  it  is  evidently  a  beach  specimen.  The  aperture  is 
incomplete  in  the  specimen. 

BLABOCTMA  IANTHE,  new  ■ptcie*. 

Plate  4,  flg.  ft. 

Shell  acute,  polished,  white  with  touches  of  brown  on  the  anal 
fasciole  and  on  the  last  whorl  behind  the  varix;  nucleus  blunt,  the 
first  whorl  smooth,  the  second  peripherally  carinate;  subsequent 
whorls  eight,  moderately  rounded ;  suture  distinct,  appressed,  some- 
what undukte,  the  anal  fasciole  narrow,  slightly  constricted;  spiral 
sculpture  of  (on  the  penultimate  whorl  S  or  4)  incised  lines  in  front 
of  the  periphery,  the  wider  interspaces  raised  and  more  or  less 
rounded,  on  the  last  whorl  there  are  16  or  more,  extending  to  the 
canal;  the  incised  lines  have  a  more  opaque  appearance  contrasting 
with  the  translucent  white  of  the  whorls;  there  is  no  fine  spiral  stri- 
atum; axial  sculpture  of  (on  the  penultimate  whoH  about  a  dozen) 
strong,  wide  ribs  less  prominent  on  the  fasciole  and  fading  out  on  the 
base  and  the  last  half  of  the  last  whorl;  the  interspaces  equal  or 
sometimes  wider;  the  ribs  are  cut  by  the  incised  lines  but  are  not 
nodulose;  they  are  most  prominent  on  the  anterior  half  of  the 
whorls  of  the  spire  and  on  the  periphery  of  the  last  whorl ;  aperture 
narrow,  anal  sulcus  deep  and  rounded,  with  a  prominent  subeutural 
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callus;  outer  lip  sharp-edged,  with  a  moderate  varix  behind  it,  arcu- 
ately  produced;  inner  lip  with  a  rather  thick  layer  of  enamel;  canal 
distinct,  rather  wide,  somewhat  recurved.  Height  of  shell,  17;  of 
last  whorl,  8.7;  diameter,  6,5  mm.     Cat.  No.  212867,  U.S.N.M. 

Range.— Station  3020,  off  Cape  Tepoca,  Gulf  of  California,  in  7 
fathoms,  sand  and  shelly  bottom,  United  States  Bureau  of  Fisheries. 

This  is  one  of  the  most  elegant  of  the  smaller  species  of  the  group. 

ELAEOCYMA  ATTALIA.  new  specie*. 

Plate  18,  fig.  7. 

Shell  small,  slender,  acute,  white,  polished,  with  eight  flattish 
whorls  exclusive  of  the  (lost)  nucleus;  suture  obscure,  appressed, 
fasciole  immediately  adjacent,  rather  wide,  and  constricted;  spiral 
sculpture  of  a  few  incised  lines  on  the  base  and  threads  on  the  canal ; 
axial  sculpture  of  (on  the  penultimate  whorl  about  fourteen)  low 
feeble  ribs,  almost  knob\ike,  stronger  on  the  earlier  whorls,  but  which 
do  not  reach  the  base  or  cross  the  anal  fasciole  and  which  disappear 
on  the  last  half  of  the  last  whorl  where  there  is  a  moundlike  varix 
and  traces  of  a  yellowish  spot;  aperture  small,  anal  sulcus  deep,  with 
a  subsutural  callus;  outer  lip  thin,  sharp,  arcuately  produced;  inner 
lip  and  pillar  with  a  thin  layer  of  enamel ;  pillar  short,  canal  very 
short  and  hardly  differentiated  from  the  aperture.  Height  of  shell, 
8.5 ;  of  last  whorl,  4 ;  diameter,  3  mm.    Cat.  No.  168677,  U.S.N.M. 

Range. — West  coast  of  Mexico,  probably  near  Mazatlan. 

The  specimen  is  translucent  white,  but  is  not  improbably  more  or 
less  bleached. 

ELAEOCYMA  ARBELA,  mew  specie*. 

Plate  4,  fig.  3. 
Shell  small,  glistening,  acute,  brownish,  with  the  projecting  sculp- 
ture paler;  nucleus  dark  brown,  glassy,  rather  irregularly  coiled,  of 
cne  smooth  whorl  followed  by  a  peripherally  keeled  turn  and  about 
eight  subsequent  whorls;  suture  distinct,  appressed,  with  a  nodulose 
band  in  front  of  it  where  the  ends  of  the  ribs  are  cut  off  by  a  very 
narrow  f asciolar  constriction ;  spiral  sculpture  of  a  few  incised  lines 
cutting  only  the  interspaces  between  the  ribs,  on  the  spire;  on  the 
last  whorl  there  are  six  or  seven  of  these  lines,  with  much  wider  in- 
terspaces, followed  by  three  strong  cords  close-set  on  the  canal; 
axial  sculpture  of  (on  the  last  whorl  about  13)  protractively  oblique 
whitish  narrow  ribs  extending  from  the  fasciole  to  the  cords  of  the 
canal,  with  subequal  interspaces  and  not  continuous  up  the  spire; 
incrementatl  lines  evident,  silky ;  aperture  narrow,  anal  sulcus  deep 
and  rounded,  with  a  strong  subsutural  callus;  outer  lip  sharp-edged, 
with  a  feeble  varix  and  a  brown  spot  behind  it;  inner  lip  and  pil- 
lar with  a  thick  coat  of  white  enamel,  the  throat  not  Urate;  canal 


Digitized  by 


Google 


jco.  2288.    NEW  MOLLUSKS  OF  THE  FAMILY  TURRITIDAB—DALL.        11 

constricted,  very  short,  deep,  and  slightly  recurved.    Height  of  shell, 
13.7;  of  last  whorl,  6.5;  diameter,  5  mm.    Cat.  No.  106495,  U.S.N Jtf. 
Range. — Scammon  Lagoon,  Lower  California,  collected  by  Henry 
Hemphill. 

BLAEOCTMA  HALOCYDNR,  new  n»d«. 
Plate  4,  fig.  4. 

Shell  slender,  acute,  rather  flat-sided,  purplish  brown  usually  more 
or  less  obscured  by  a  yellowish  white  glaze;  nucleus  with  the  first  turn 
smooth,  inflated,  the  second  has  a  peripheral  keel  and  is  followed  by 
about  eight  and  a  half  subsequent  whorls;  suture  strongly  appressed 
with  a  smooth  narrow  band  in  front  of  it  and  behind  the  somewhat 
constricted  fasciole;  other  spiral  sculpture  of  sharply  incised  lines, 
four  or  five  on  the  spire  between  the  sutures,  equal  and  with  wider 
equal  rounded  interspaces,  and  about  24  on  the  last  whorl,  the  inter- 
spaces becoming  more  cord-like  near  the  canal  and  sometimes  feebly 
nodulous  where  the  lines  cut  the  ribs;  axial  sculpture  of  (on  the 
penultimate  whorl  about  18)  feeble  narrow  ribs,  stronger  near  the 
apex,  obsolete  on  the  last  whorl,  with  wider  interspaces,  beginning  in 
front  of  the  fasciole,  hardly  reaching  the  base,  and  protractively 
oblique ;  there  are  also  fine  sharp  incremental  lines,  chiefly  evident  in 
the  depressions,  but  here  and  there  finely  reticulating  the  interspaces; 
aperture  rather  wide,  anal  sulcus  conspicuous,  rounded;  outer  lip  thin, 
prominently  arcuate,  smooth  within ;  inner  lip  with  a  thin  layer  of 
brownish  enamel,  the  edge  raised  anteriorly ;  canal  distinct,  slightly 
constricted,  with  a  small  concentrically  striated  siphonal  fasciole. 
Height  of  shell,  18;  of  last  whorl,  10;  diameter,  6  mm.  Cat.  No. 
216748,  U.S.N.M. 

Range. — Station  203,  off  San  Pedro;  University  of  Southern 
California. 

BLAEOCTMA  AEOLIA,  iww  spcclea. 

Plate  3,  fig.  1. 

Shell  small,  brilliantly  polished,  pinkish  brown,  with  a  minute 
smooth-pointed  nucleus  of  three  whorls  and  seven  subsequent 
whorls;  suture  distinct,  appressed,  constricted,  and  slightly  undulated 
by  the  sculpture;  spiral  sculpture  of  (on  the  spire  two)  incised  lines 
in  front  of  the  shoulder  with  much  wider  interspaces,  on  the  last 
whorl  there  are  about  10,  extending  to  the  canal ;  axial  sculpture  of 
(on  the  last  whorl  11)  rounded  protractively  oblique  ribs,  somewhat 
lighter  colored  than  the  body  of  the  shell,  extending  from  the 
shoulder  to  the  base  and  not  crossed  by  the  incised  lines,  the  inter- 
spaces subequal,  the  ribs  not  continuous  up  the  spire;  aperture  rather 
wide,  and  sulcus  well  marked,  short  and  close  to  the  suture;  outer 
lip  thickened,  the  edge  sharp;  inner  lip  erased,  pillar  short,  canal 
wide,  short,  slightly  recurved.  Height  of  shell,  7 ;  of  last  whorl,  3.6 ; 
diameter,  2.5  mm.    Cat.  No.  208592,  U.S.N.M. 
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Range.— Station  8020,  off  Cape  Tepoca,  Gulf  of  California,  in  7 
fathoms,  sand,  and  shell;  U.  S.  Bureau  of  Fisheries. 

ELAEOCYMA  EMPTBOSIA  Dmll. 

Plate  4,  fig.  1. 

DriUia  empyrosia  Dall,  Nautilus,  vol.  12,  No.  11,  p.  127,  March,  1890 ;  Proc 

U.  S.  Nat  Mus.,  vol.  24,  No.  1264,  p.  516,  pL  39,  fig.  5,  March,  1902. 
Elaeocyma  empyroHa  Daix,  Proc.  U.  S.  Nat  Mus.,  vol.  54,  No.  2238,  p.  317, 
April  5,  1918. 
Range. — Off  San  Pedro,  Cal.,  in  moderate  depths  of  water. 
This  is  the  typical  species  of  Elaeocyma. 

BLAEOCTMA  ABDBRA,  new  fpecte. 

Plate  4,  fig.  5. 

Shell  small,  acute,  thin,  of  a  dull  waxen  color  with  a  darker  blotch 
behind  the  aperture  and  a  dark  brown  nucleus  of  a  whorl  and  a  half, 
smooth  and  polished,  and  nine  subsequent  whorls;  spiral  sculpture  of 
obscure  fine  threads,  on  the  last  whorl  in  addition  there  is  a  more 
prominent  duplex  thread  in  front  of  the  suture;  on  the  base  are  four 
other  widely  separated  threads  only  prominent  as  nodules  at  their 
intersection  with  the  line  of  the  ribs;  there  are  six  or  more  finer 
threads  on  the  canal;  axial  sculpture  of  (on  the  last  whorl  7  or  8) 
ribs  which  appear  at  the  periphery  as  conspicuous  nodules  and  be- 
come obsolete  on  the  base  except  at  the  intersections  above  mentioned ; 
there  are  also  fine,  sharp,  close,  arcuate  incremental  lines  on  the  anal 
fasciole;  the  peripheral  nodules  are  more  riblike  and  numerous  on 
the  earlier  part  of  the  spire;  aperture  short,  rather  wide,  the  anal 
sulcus  deep,  oval,  almost  tubular;  outer  lip  moderately  thickened, 
sharp-edged,  smooth  inside,  with  a  prominent  knob  behind  it;  inner 
lip  smooth  with  a  rather  thick  layer  of  enamel  continued  down  the 
pillar  with  a  raised  edge  and  a  chink  behind  it;  canal  short  and 
wide,  hardly  differentiated,  with  an  inconspicuous  siphonal  fasciole. 
Height  of  shell,  15;  of  last  whorl,  8;  diameter,  6  mm.  Cat.  No. 
212878,  U.S.N.M. 

Range. — Panama  Bay  at  station  2798,  in  18  fathoms,  sandy  bottom. 
U.  S.  Bureau  of  Fisheries. 

This  specimen  is  not  as  brilliantly  polished  as  most  of  the  species 
of  the  group  which,  however,  may  be  due  to  wear. 

BLAEOCTMA  AEGINA,  bmt  spedes. 

Plate  4,  fig.  2. 
Shell  brownish,  pale  on  the  early  whorls,  with  a  whitish  glaze, 
polished,  acute,  except  for  the  nuclear  apex,  which  is  flattened;  nu- 
cleus smooth,  polished,  of  two  whorls,  the  second  sharply  keeled  and 
passing  gradually  into  the  sculpture  of  the  subsequent  eight  and  a 
half  whorls;  suture  strongly  appressed  behind  the  concave  arcuately 
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striated  anal  fasciole;  axial  sculpture  of  (on  the  last  whorl  10) 
prominent  protractive  ribs  extending  from  the  fasciole  to  the  suc- 
ceeding suture  on  the  spire  and  somewhat  over  the  periphery  on  the 
last  whorl ;  these  ribs  are  knob-like  and  prominent  on  the  periphery 
and  rapidly  diminish  forward;  incremental  sculpture  faint;  spiral 
sculpture  begins  on  the  early  whorls  with  about  four  faint  striae 
which  grow  sharper  on  the  later  whorls  which  carry  four  or  five 
grooves  with  wider  flattish  interspaces  between  the  periphery  and 
the  succeeding  suture,  with  on  the  later  whorls  sometimes  one  or  two 
on  the  anal  fasciole,  on  the  last  whorl  there  are  16  or  more  in  all ;  the 
last  rib  on  the  last  whorl  is  more  swollen  than  the  others  and  usually 
darker  in  color;  aperture  narrow,  outer  lip  thin,  sharp,  produced, 
smooth  internally  with  a  deep  rounded  anal  sulcus  close  to  the  suture 
with  a  heavy  lump  of  callus  on  the  side  of  the  body ;  inner  lip  with  a 
rather  thick  callus  with  a  raised  edge  extending  to  the  end  of  the 
pillar;  canal  short,  wide,  deeply  cut,  with  a  small  keel  bordering 
the  posterior  edge  of  the  siphonal  fasciole.  Operculum  dark  brown. 
Height  of  shell,  13 ;  of  last  whorl,  6.5 ;  diameter,  4.8  mm.  Cat.  No. 
266371,  U.S.N.M. 
Range. — Agua  Verde  Bay,  Gulf  of  California,  Dr.  Paul  Bartsch. 

T  KLABOCYMA  ABROPR,  new  ipmIm. 
Plate  1,  fig.  8. 

Shell  small,  acute,  whitish,  with  a  polished,  smooth,  trochiform 
nucleus  of  about  two  and  a  half  whorls  and  eight  or  more  subsequent 
whorls ;  suture  distinct,  slightly  appressed,  anal  f  aseiole  slightly  con- 
stricted ;  spiral  sculpture  of  sharp  narrow  grooves,  with  much  wider 
flat  smooth  interspaces;  there  are  about  eleven  of  the  grooves  on  the 
last  whorl  between  the  shoulder  and  the  spirally  threaded  siphonal 
fasciole;  the  anal  fasciole  is  not  spirally  striate;  axial  sculp- 
ture of  (on  the  last  whorl  about  10)  sharp-edged  ribs,  with 
wider  interspaces,  compressed  and  arcuate  on  the  anal  fasciole,  nearly 
vertical  elsewhere  and  extending  over  the  whole  whorl,  but  not  con- 
tinuous over  the  spire;  incremental  lines  inconspicuous;  aperture 
rather  wide  and  short  with  a  deep  rounded  anal  sulcus  and  prominent 
subsutural  callosity;  outer  lip  subvaricose,  sharp-edged,  smooth 
within;  inner  lip  with  a  thick  layer  of  enamel;  its  outer  edge  raised 
with  a  slight  chink  between  it  and  the  siphonal  fasciole;  pillar  short, 
straight;  canal  deep,  short,  wide,  and  slightly  recurved.  Height  of 
shell,  16;  of  last  whorl,  8;  diameter,  6  mm.  Cat.  Nos.  266898, 
U.S.N.M.  (showing  nucleus)  and  266311,  U.S.N.M.  (adult  shell). 

Range. — Agua  Verde  Bay,  Lower  California,  Dr.  Paul  Bartsch. 

The  specimen  has  a  dull  surface,  which  is  probably  due  to  wear. 
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CLATHRODRILUA  PAZIANA,  n»w  i 

Plate  5,  fig.  1. 

Shell  small,  acute,  pale  olivaceous,  with  10  whorls,  of  which  the 
first  nuclear  is  smooth,  the  second  obscurely  peripherally  keeled,  the 
subsequent  whorls  normally  sculptured ;  suture  distinct,  the  periphery 
of  the  upper  whorls  nearer  the  succeeding  than  the  preceding  suture; 
anal  f  asciole  constricted  but  crossed  by  the  ribs ;  spiral  sculpture  of 
(on  the  upper  whorls  4  or  5,  on  the  last  whorl  about  14)  strong  cords 
with  narrower  groove-like  interspaces,  extending  from  the  fasciole 
to  the  canal ;  the  cords  not  swollen  where  they  cross  the  ribs ;  axial 
sculpture  of  (on  the  penultimate  whorl  13,  on  the  last  whorl  10) 
rounded  ribs  with  subequal  interspaces,  strongest  at  the  shoulder,  ex- 
tending from  suture  to  base,  the  incremental  lines  rather  strong  on 
the  fasciole;  anal  sulcus  deep  and  rounded  with  callous  margin,  the 
outer  lip  arcuate,  thin ;  the  inner  lip  simple,  canal  slightly  recurved. 
Height  of  shell,  13;  of  last  whorl,  7;  diameter,  5  mm.  Cat.  No. 
311372,  U.S.N.M. 

Range. — La  Paz,  Lower  California. 

Though  small,  this  is  a  typical  Clathrvdrittia. 

CLATHRODRILUA  LIMAN8,  new  ipmIm. 
Plate  13,  fig.  3. 

Shell  small,  of  a  warm  yellow  brown,  with  a  blunt  short  smooth 
nucleus  of  a  whorl  and  a  half  and  five  or  more  subsequent  mod- 
erately rounded  whorls;  suture  distinct,  appressed,  moderately  con- 
stricted with  three  or  four  fine  spiral  striae  on  the  fasciole;  spiral 
sculpture  of  (on  the  penultimate  whorl  between  the  fasciole  and  the  suc- 
ceeding suture  about  six)  fine  equal,  equally  spaced  threads,  with  nar- 
rower deep  interspaces,  forming  minute  nodules  where  they  cross  the 
ribs,  on  the  last  whorl  the  threading  continues  hardly  altered,  to  the 
end  of  the  canal;  axial  sculpture  (on  the  penultimate  whorl  about 
35)  narrow  ribs  with  subequal  interspaces,  extended  from  the  fas- 
ciole to  the  canal,  forming  a  very  uniform  reticulation  over  the  whole 
surface ;  aperture  (the  outer  lip  defective)  rather  wide,  the  inner  lip 
erased,  the  pillar  short,  stout,  whitish;  the  canal  very  short  and  wide, 
hardly  differentiated  from  the  aperture.  Height  of  shell,  7;  of  last 
whorl,  4;  diameter,  3.5  mm.    Cat.  No.  56218,  U.S.N.M. 

Range. — Gulf  of  California;  Stearns  collection. 

This  shell  was  sent  to  Dr.  Philip  Carpenter  by  Stearns  and  re- 
turned to  him  with  the  above  manuscript  name,  but  never  published. 
The  aperture  when  complete  is  probably  of  the  usual  Clathrodrillia 
type. 
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CLATHRODRILUA  CASTIANIBA,  new 

Plate  2,  fig.  1. 

Shell  small,  white,  apex  eroded,  having  five  or  more  whorls  exclu- 
sive of  the  (lost)  nucleus;  whorls  well  rounded,  anal  fasciole  exca- 
vated, close  to  the  appressed  suture;  spiral  sculpture  of  (on  the  up- 
per whorls  in  front  of  the  fasciole,  three,  on  the  last  whorl  about  a 
dozen  between  the  fasciole  and  the  end  of  the  canal)  strong,  equal, 
equally  spaced,  rounded  threads  with  wider  smooth  interspaces; 
axial  sculpture  of  (on  the  penultimate  whorl  14)  low  riblets  barely 
reaching  the  base  and  starting  from  the  shoulder,  with  subequal  in- 
terspaces, and  becoming  obsolete  near  the  aperture;  they  are  sub- 
nodulous  at  the  intersections  with  the  spirals;  aperture  rather  wide, 
anal  sulcus  deep,  close  to  the  suture  with  a  subsutural  callus;  inner 
lip  erased;  outer  lip  thin,  hardly  varicose;  canal  distinct,  short,  re- 
curved. Height  of  shell,  10;  of  last  whorl,  6;  diameter,  4.5  mm. 
Cat  No.  214246,  U.S.N.M. 

Range. — Station  3189,  off  Cape  San  Martin,  California,  in  218 
fathoms,  mud,  bottom  temperature  43.2°  F.  U.  S.  Bureau  of 
Fisheries. 

CLATHBODRILLIA  ABNONB,  new  ipectef. 

Shell  yellowish  brown,  of  about  seven  whorls  exclusive  of  the 
(lost)  nucleus,  spire  acute,  the  whorls  markedly  shouldered,  the 
suture  strongly  appressed  with  a  strong  cord  in  front  of  it;  anal 
fasciole  excavated,  arcuately  striated,  with  a  few  obscure  fine  spiral 
threads  running  in  it;  axial  sculpture  of  (on  the  last  whorl  fifteen) 
short  prominent  nearly  vertical  subrectangular  ribs  rounded  above 
and  confined  to  the  peripheral  region  in  front  of  which  on  the  base 
of  the  last  whorl  are  about  twice  as  many  thread-like  ridges  mostly 
continuous  over  the  base  to  the  beginning  of  the  canal ;  incremental 
lines  rather  marked;  spiral  sculpture  of  three  or  four  threads  with 
wider  interspaces  overrunning  and  sometimes  slightly  nodulating  the 
peripheral  ribs;  in  front  of  these  on  the  base  are  about  eight  spiral 
threads  conspicuously  nodulous  at  the  intersections  with  the  minor 
ridges,  and  with  much  wider  interspaces;  on  the  younger  shells  these 
threads  are  more  close  set,  fewer  and  less  nodulous,  the  minor  ridges 
inconspicuous;  finally  between  these  in  the  adult  are  more  or  less 
distinct  finer  spiral  striae;  the  canal  is  also  spirally  threaded  with 
a  conspicuous  siphonal  fasciole;  aperture  rather  narrow  with  a  well- 
marked  anal  sulcus  close  to  the  suture,  and  on  the  body  a  prominent 
subsutural  callus;  outer  lip  produced,  sharp-edged,  smooth  within; 
inner  lip  callous,  the  outer  edge  of  the  enamel  slightly  raised,  and  on 
the  canal  prominent  with  a  chink  between  it  and  the  siphonal  f as- 
eiole;  canal  short,  recurved;  height  (without  the  nuclear  whorls), 
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35;  height  of  last  whorl,  18;  diameter,  12  mm.    Cat  No,  266870, 
U.S.N.M. 

Range. — Agua  Verde  Bay,  Lower  California;  Dr.  Paul  Bartsch. 
The  outer  lip  is  more  or  less  crenulated  at  the  edge  by  the  spiral 
sculpture. 

7  CLATHBODBILUA  RESINA  Dall. 

Plate  2,  fig.  4. 

Turris  (Burcuta)   retina  Daix,  BolL  Mus.  Comp.  ZoBl.,  vol.  43,  No.  6,  p.  264, 
1908. 

Range.— -Station  8854,  Gulf  of  Panama,  in  822  fathoms,  mud,  bot- 
tom temperature  46°  F.  U.  S.  Bureau  of  Fisheries  steamer  Albatross. 
Cat.  No.  128103,  U.S.N.M . 

This  species  is  intermediate  between  ClathrodriUia  and  some  of  the 
species  of  Surcvla,  but  on  the  whole  is  nearer  the  former  by  its  sculp- 
ture and  the  latter  in  its  straight  canal. 

CLATHRODRILUA  CALUANIBA,  mw  ■pteWs. 

Plate  5,  fig.  2. 

Shell  slender,  acute,  pale  brownish,  with  a  smooth  regularly  in- 
creasing nucleus  of  two  and  a  half  whorls  and  eight  and  a  half  sub- 
sequent whorls;  suture  closely  appressed  with  a  cord-like  edge  behind 
the  strongly  constricted,  arcuately  striated  anal  fasciole;  spiral  sculp- 
ture of  (on  the  penultimate  whorl  about  seven)  flattish,  close-set 
cords;  in  some  specimens  these  alternate  in  size,  in  others  they  are 
nearly  equal;  on  the  last  whorl  there  are  about  25,  some  irregularly 
larger  than  the  others,  and  a  few  smaller  threads  on  the  canal ;  axial 
sculpture  of  (on  the  last  whorl  10  to  14)  rounded  ribs  with  subequal 
interspaces,  more  conspicuous  and  less  numerous  as  we  ascend  the 
spire,  over  which  the  spiral  sculpture  passes  without  nodulation; 
aperture  short,  subovate,  anal  sulcus  short  rounded,  with  a  subsutural 
callus;  outer  lip  arcuate,  thin,  smooth  inside,  without  any  marked 
varix  behind  it;  inner  lip  and  pillar  with  a  smooth  callus;  canal 
short,  slightly  recurved.  Height  of  shell,  16;  of  last  whorl,  8.5; 
diameter,  5.5  mm.    Cat.  No.  96722,  U.S.N.M. 

Range. — Station  2823,  off  Lower  California  in  27  fathoms,  sand, 
U.  S.  Bureau  of  Fisheries. 

CLATHRODWLLIA  ANDROMEDA,  n*w  sp«ciM. 

Plate  2,  fig.  2. 

Shell  acute,  fusiform,  whitish  with  a  brown  periostracum ;  nucleus 
small,  the  apex  minutely  globular  and,  with  the  succeeding  inflated 
whorl,  smooth ;  subsequent  whorls  eight,  regularly  increasing  in  dia- 
meter; suture  closely  appressed,  obscure,  bordered  in  front  by  two 
undulated  cords,  the  anterior  cord  larger;  axial  sculpture  of  (on  the 
last  whorl  18)  equal  narrow  nodulous  ribs  with  subequal  interspaces, 
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the  ribs  extending  well  over  the  base  from  the  anterior  margin  of 
the  anal  fasciole,  where  they  form  a  marked  shoulder;  the  incre- 
mental lines  are  hardly  noticeable  except  on  the  fasciole;  spiral  sculp- 
ture of  (on  the  spire  three)  strong  cords,  the  posterior  slightly 
larger,  which  become  swollen  and  nodulous  where  they  intersect  the 
summit  of  the  ribs;  on  the  last  whorl  there  are  7  of  these  cords 
and  10  minor  threads  in  front  of  the  base  and  on  the  canal ;  in  the 
interspaces  between  the  major  cords  there  are  from  one  to  three  fine 
threads  which  do  not  become  nodulous;  anal  fasciole  narrow,  concave, 
somewhat  removed  from  the  suture,  the  sulcus  shallow ;  in  the  type- 
specimen  the  outer  lip  is  thin  and  sharp,  the  inner  lip  erased,  but  if 
the  specimen  is  immature  the  outer  lip  would  probably  be  thickened 
with  a  subsutural  callus  in  the  adult;  pillar  straight,  attenuated  in 
front,  white;  canal  distinct,  not  recurved.  Height  of  shell,  16.5; 
diameter,  8.5  mm.    Cat.  No.  211516,  U.S.N.M. 

Range. — Station  2828,  in  10  fathoms,  off  La  Paz,  Lower  California. 
U.  S.  Bureau  of  Fisheries. 

CARINODBILUA,  imw  wctto*. 

For  the  species  in  which  the  spiral  sculpture  predominates  and  in 
which  there  is  a  tendency  for  the  peripheral  cord  to  form  a  carina, 
the  name  CarinodriUia  is  proposed  with  ClathrodrUUa  kalis  Dall,  as 
the  type.  This  forms  a  very  natural  group  containing  a  large  num- 
ber of  species  mostly  unicolor,  whitish  or  brownish. 

CLATHRODRILLIA  (CARINODRILUA)  HAU8,  new  i»«d«. 

Plate  5,  fig.  4. 

Shell  yellowish  white,  elongated,  acute,  with  two  polished,  more 
brownish  nuclear  whorls  and  nine  subsequent  whorls;  suture  ap- 
pressed  with  an  angular  thread  in  front  of  it,  separated  by  an  ex- 
cavated wide  fasciole,  microscopically  spirally  striated,  from  an 
acute  shoulder  surmounted  by  a  single  cord;  other  spiral  sculpture  of 
(on  the  last  whorl  nine)  widely  separated  subequal  cords  on  the 
posterior  one  of  which  the  suture  is  laid;  these  have  the  interspaces 
minutely  striated  and  are  not  swollen  when  they  pass  over  the  ribs; 
axial  sculpture  of  (on  the  last  whorl  six)  short,  very  prominent  ribs 
with  narrower  interspaces,  not  continuous  up  the  spire  and  horizontally 
angulated  by  the  cord  which  forms  the  periphery;  they  undulate  the 
succeeding  suture  but  aiy  obsolete  on  the  base  and  anal  fasciole;  on 
the  early  part  of  the  spire  the  peripheral  cord  is  duplex,  but  the 
posterior  thread  gradually  fades  out;  aperture  narrow,  anal  sulcus 
deep,  rounded,  outer  lip  thin,  sharp,  arcuately  produced;  inner  lip 
erased,  pillar  short,  canal  very  short  but  distinct  Height  of  shell, 
20;  of  last  whorl,  10;  diameter,  7  mm.    Cat.  No.  211649,  TJ.S.N.M. 

Range. — Station  2822,  off  La  Paz,  Lower  California,  in  21  fathoms, 
sand,  U.  S.  Bureau  of  Fisheries. 
115690— 19— ProcN.M  vol.! 
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If  the  specimen  is  not  quite  mature  the  aperture  may  prove  to  be 
more  elaborate  in  the  adult  The  shell  is  intermediate  in  type  be- 
tween SuavodriUia  and  ClathrodriUia.  The  soft  parts  being  absent 
the  presence  of  an  operculum  is  tentatively  assumed. 

CLATHftODBILUA  (CARINODRILLIA)  ALCBSTIS,  nrw  spmIm. 

Plate  5,  fig.  6. 

feheil  slender,  acute,  pale  jrfellowish  brbwn  (the  nucleus  lost),  with 
about  ten  whorls ;  stitiire  strongly  appfessed  with  a  prbiriinent  coi-d 
(afterwards  broadening  into  a  band)  in  front  of  it;  siphonal  tasciole 
constricted ;  with  only  arcuate  stHatioh ;  sculpture  oii  the  early  whorls 
of  two  ot  thrfee  strong  cords,  swollen  where  they  override  the  ribs, 
the&e  are  pfrbininteht  on  the  periphery ;  dn  the  later  whorls  the  periph- 
eral cord  becomes  an  undulated  keel  and  the  interspaces  ate  closely 
spirally  striate;  on  th6  last  ttHorl  iri  iroht  of  the  keel  are  about  a 
dozen  majofc  thfrfeAclfc  With  widB  fepirally  striate  iiitefrSpaceS;  Axial 
sculpture  of  (on  the  last  whorl  seven)  peripheral  wavfes,  r&ther  than 
ribs,  overridden  by  the  spirals*  the  incremental  lines  inconspicuous; 
aperture  narrow,  anal  sulcus  slightly  removed  from  the  suture,  dis- 
tinct; with  a  Small  subsntural  callus;  outer  lip  moderately  produced, 
shat-p  eklged,  slightly  credulate  by  the  spiral  sculpture,  spiooth  with: 
in;  inner  lip  with  a  moderate  layer  of  callus,  with  slightly  raised 
outer  edge  which  ill  continued  over  the  pillar  and  on  the  canal  is  sepa: 
rated  from  the  feeble  siphonal  fasciole  by  a  narrow  chink;  canal 
short,  wide,  slightly  recurved.  HeigTit  of  shell  (without  the  nu- 
cleus), 30;  of  last  whorl,  l<i.5;  diameter,  8  mm.  Cat.  No.  212354, 
U.S.N.M: 

Rtifye.— SiAtibh  308T,  off  Gtiaythas  ill  the  Gulf  of  California  in  20 
ftthbfaiS  fer^eh  ihiid.    U:  S.  Bureftii  df  FifehdriSd. 

CLATHRODBTLLIA  (CARINODRILUA)  T^RSITA,  new  ■pccUo. 

Plate  5,  fig.  ft. 

Shell  slender,  acute,  strongly  sculptured,  with  pale  brownish  cloud- 
ing on  &  yellowish  white  ground ;  nucleus  smooth,  inflated,  of  a  whorl 
and  a  half*  followed  by  about  eight  sculptured^  whorls;  suture  dis- 
tinct, undulated,  strongly  appressed,  thick-edged,  with  a  strong  cord 
immediately  behind  thfe  strongly  constricted  smooth  anal  fasciole; 
other  spiral  Sculpture  of  (on  the  spire  one  or  two)  strong  peripheral 
cords,  Swollen  and  almost  angulated  where"  they  override  the  ribs; 
on  the  last  whorl  there  are  six  or  seven  cords  with  much  wider  in- 
tetspaceS  and  as  many  more  smaller  close-set  threads  on  the  canal ;  ax- 
ial Sculpture  of  Seven  or  6ight  tery  prominent  short  ribs  on  the  penul- 
tiinftte  whorl;  fading  out  on  the  last  whorl,  and  rather  prominent 
widely  Spaced  incremental  lines  most  conspicuous  <?n  the  last  whorl; 
aperture  subovate,  anal  sulcus  conspicuous;  rounded*  with  a  marked 
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subsutural  callus;  outer  lip  tnin,  moderately  arcuate,  not  varicose, 
inner  lip  with  a  coat  of  enamel  with  the  anterior  edge  raised ;  pillar 
short,  straight,  the  canal  hardly  differentiated  from  the  aperture. 
Height  of  shell,  l4;  of  last  whorl,  7;  diameter,  5  mm.  Cat.  No. 
56038,  U.S.N.M. 

Range. — On  the  beach  at  the  head  of  the  Gulf  of  California,  col- 
lected by  Dr.  tJ.  JPalmer. 

CLATHEODBILLIA  (CABINODRILLIA)  HALIPLEXA,  mw  ■mriw 

Plate  5,  fig.  5. 

Shall  with  12  whorls,  excluding  tha  (defective)  nucleus,  pale 
brown,  acute,  with  inconspicuous  suture,  with  eight  or  nine  prominent 
axial  ribs  with  equal  or  wider  ihtefspaces  and  faint  ittbteinehtal 
lines;  anal  fasciole  wide*  constricted,  a  single  strong  cord  and  fine 
spiral  threads  between  it  and  the  suture;  in  front  of  the  fasciole  are 
about  six  strong  cords  slightly  swollen  as  they  override  the  ribs,  with 
much  wider  interspaces  occupied  by  fine  spiral  threads,  the  cord  at 
the  periphery  stronger  than  the  rest ;  the  base  with  threads  oi  inter- 
mediate size,  close-set;  outer  lip  sharp,  arcuate,  undulate  by  the  ends 
of  the  spiral  cords;  anal  sulcus  short,  pear  shaped  with  no  subsutural 
callus;  body  throat  and  pillar  white,  smooth,  canal  short,  recurved. 
Height  of  shell.  2t;  of  last  wliorl,  lS;  diameter,  8  mm.  Cat.  No. 
212&&,  TJ.S.N.M. 

Range. — Station  S8&4,  near  La  £az,  Lower  California,  in  6  fath- 
oms; U.  S.  Bureau  of  Fisheries  steamer  Albatross. 

?  CLATHRODRILUA  (LABVITBCTUM)  EBOTUtl*  C4rfr«ater. 

Plate  13,  fig.  5. 

DHUi*  effonied  Citanfnrtaki  Proo.  25b61.  6oc.  Lbhdon,  18B5,  {>.  280;   nbt 
PtearoPomo  eburnea  BbnelH,  1842. 

This  di#erS  froih  all  the  bthet  species  6i  the  ^otij)  ih  havihg  ill 
the  sculpture  obsolete,  so  that  the  shell  exfcejpt  oh  very  doSe  Schitihy 
appears  perfectly  sftiooth  except  hear  tile  apex.  The  coldr  is  a  pinkish 
Vhite,  with  a  brownish  decollate  apei.  t  have  bfeen  puzzled  tohere  to 
put  it,  as  it  combines  characters  of  several  groups  but  feebly  ex- 


kahge.— Ctiitf   of   C&lifbrhia,   Itowell.     Typ«,   <&i.   #o.   22&1T, 

tJ.g.tf.M. 

i  culffiRODiLLiA  (KYLrt)  ALtaofcff  i,  to*  tecib. 
Shell  stfadll,  pinkish  ^hitfc,  pblished,  acute,  with  d  flat-topped 
miclfeuS  6i  two  fcolifehed,  £romin&itly  pdMplifcralty  keeled  whorls  afcd 
abotit  eight  subse^hetit  whorls;  siilhrfc  depressed,  ttith  &  reiractively 
nodulous,  thickened  bferid  ih  front  6i  It,  forming  the  pbstettdr  mdx- 
giii  of  thfe  ahal  fas&ole;  sculpture  bi  (on  the  last  \vhorl  22)  some- 
what sigmoid  rounded  ribs  with  subequal  interspaces,  reaching  from 
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the  suture  over  the  whorl  to  the  canal,  constricted  over  the  nar- 
row anal  f asciole  and  feebler  on  the  anterior  part  of  the  last  whorl ; 
these  ribs  are  cut  into  subnodulous  segments  by  deep  narrow  sharp 
spiral  grooves,  with  much  wider  interspaces,  two  or  three  on  the  spire, 
nine  or  ten  between  the  f asciole  and  the  canal  on  the  last  whorl ;  on 
the  canal  are  five  or  six  coarse  close-set  threads;  aperture  (probably 
not  quite  mature)  rather  narrow,  anal  sulcus  narrow,  not  deep; 
outer  lip  thin,  sharp,  prominently  arcuate;  inner  lip  erased;  pillar 
short,  twisted,  canal  short,  hardly  differentiated.  Height  of  shell, 
13.5 ;  of  last  whorl,  6.5 ;  diameter,  5  mm.    Cat.  No.  268911,  U.S.N.M. 

Range. — Dredged  at  Agua  Verde  Bay,  Gulf  of  California,  by  Dr. 
Paul  Bartsch. 

In  the  adult  the  aperture  would  doubtless  be  more  elaborated. 

?  CLATHKODRILLA  (KTLEC)  ALCTONB,  anr  i—dm. 

Plate  2,  fig.  3. 

Shell  small,  slender,  acute,  white,  polished,  with  about  nine  whorls 
(the  nucleus  decorticated) ;  suture  distinct,  not  appressed,  the  anal 
f asciole  adjacent  to  it  with  no  thickened  cord  between;  whorls  well 
rounded  but  the  f asciole  flattish;  spiral  sculpture  of  (on  the  early 
whorls  two,  on  the  last  whorl  about  15)  sharply  incised  lines  in  front 
of  the  shoulder  cutting  the  ribs  into  squarish  segments  which  are 
hardly  nodulous ;  on  the  canal  there  are  a  few  finer  closet-set  threads ; 
axial  sculpture  of  (on  the  penultimate  whorl  about  21)  rounded  some- 
what sigmoid  ribs,  extending  from  the  suture  to  the  base,  feeble  on 
the  f asciole  and  base  and  obsolete  on  the  last  half  of  the  last  whorl ; 
anal  f  asciole  wide  and  showing  the  arcuate  posterior  ends  of  the  ribs 
which  do  not  undulate  the  suture;  aperture  narrow,  anal  sulcus  wide 
and  rounded  with  slightly  flaring  edge ;  outer  lip  thin,  sharp,  promi- 
nently arcuately  produced ;  inner  lip  erased,  pillar  strong,  attenuated 
in  front,  canal  distinct,  narrow,  somewhat  recurved.  Height  of  shell, 
15;  of  last  whorl,  8;  diameter,  4.5  mm.    Cat.  No.  223150,  U.S.N.M. 

Range. — Station  8016,  on  the  west  coast  of  Mexico  off  Cape  Lobos, 
in  76  fathoms,  mud,  bottom  temperature  59°  F.  U.  S.  Bureau  of 
Fisheries. 

This  species  resembles  C.  alcmene,  but  is  more  slender,  less  nodu- 
lous, and  without  the  prominent  band  in  front  of  the  suture.  It  has 
every  appearance  of  being  adult,  though  it  has  not  the  characteristic 
GlathrodriUia  aperture  and  color  and  should  it  prove  that  this  is  the 
normal  condition  these  two  species  might  form  a  distinct  section 
characterized  by  the  incised  sculpture,  simple  aperture  and  more 
delicate  shell,  which  might  take  the  sectional  name  of  Kylix.  It  is 
not  certain  that  either  species  is  operculate  like  the  true  Clathro- 
driUia.  The  present  species  might  be  regarded  as  the  type.  The 
name  will  date  from  1918, 
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PSBUDOMSLATOMA  PENICILLATA  Cftrpmtor. 

Plate  22,  fig.  8. 
DrUUa  penidUat*  Cabpehtxr,  Journ.  de  Oonchyl.,  ser.  8,  voL  12,  p.  146, 
April,  1865. 

The  poor  condition  of  Carpenter's  unfigured  type  specimen  led 
to  the  belief  that  it  was  best  to  figure  a  perfect  if  somewhat  imma- 
ture example.  The  name  has  been  variously  applied,  especially  to 
forms  of  MontliopsiSj  in  ignorance  of  the  true  character  of  the 
species. 

Range. — Cerros  Island  to  Gulf  of  California. 

CBAOU8PIBA  KBIGONB,  anr  i»*d«. 

Plate  7V  fig.  a 

Shell  solid,  biconic,  acute,  olive  brown  with  a  purplish  aperture; 
nucleus  with  two  whorls,  the  first  minute,  smooth,  rounded,  the 
second  with  a  peripheral  keel,  followed  by  eight  sculptured  whorls; 
suture  appressed,  obscure,  behind  a  strongly  constricted  anal  fasciole 
sculptured  with  almost  microscopic  spiral  striae ;  other  spiral  sculp- 
ture of  small  obsolete  threads  covering  the  whole  surface  in  front  of 
the  fasciole  and  three  or  four  cords  on  the  base  of  the  last  whorl 
widely  separated  and  conspicuously  nodulous  where  they  cross  the 
ribs;  there  are  also  10  or  more  closer  cords  on  the  canal;  axial 
sculpture  of  (on  the  spire  about  a  dozen)  short  narrow  ribs,  very 
prominent  and  almost  angular  in  front  of  the  fasciole  and  on  the 
last  whorl  extending  nearly  to  the  canal,  with  wider  interspaces 
and  not  nodulous  behind  the  base;  the  incremental  lines  are  very 
fine  and  minutely  crenulate  the  fine  spiral  sculpture  in  places; 
aperture  narrow,  anal  sulcus  short,  rounded,  with  a  strong  subsutural 
callus;  outer  lip  thin,  smooth  inside,  moderately  arcuate,  with  a 
hump-like  varix  behind  it ;  inner  lip  and  straight  pillar  with  a  thin 
layer  of  enamel,  raised  anteriorly  at  the  edge;  canal  short,  not  deep, 
hardly  differentiated  from  the  aperture.  Height  of  shell,  20;  of 
last  whorl,  12.5 ;  diameter,  9  mm.    Cat.  No.  212368  U.S.N.M. 

Range. — Station  2798,  in  Panama  Bay,  in  18  fathoms;  U.  S. 
Bureau  of  Fisheries. 

CRA88I8PISA  EUKYNOME,  mw  i»mIm. 

Plate  7t  fig.  5. 
Shell  small,  slender,  acute,  dark  brown  with  a  whitish  peripheral 
and  a  less  obvious  basal  band;  nucleus  blunt,  polished,  reddish 
brown,  of  two  whorls;  subsequent  whorls  six,  the  anal  fasciole  on 
the  spire  depressed,  very  minutely  spirally  striated  with  a  single 
fine  thread  near  the  posterior  edge  which  is  appressed  at  the  suture ; 
other  spiral  sculpture  of  fine  striae  and  three  stronger  threads  with 
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wider  interspaces  on  the  base;  the  canal  has  about  half  a  dozen 
smaller  closer  threads;  axial  sculpture  of  nine  oval  prominent 
nodules  on  the  periphery,  which  may  in  some  specimens  be  bisected 
by  an  incised  spiral  line;  the  incremental  lines  are  not  prominent; 
aperture  rather  wide  and  short;  anal  sulcus  large,  deep,  with  a 
small  subsutural  callus;  outer  lip  sharp  edged,  with  a  small  varix, 
internally  not  Urate;  can*l  short,  wide,  deep,  with  a  perceptible 
siphonal  f asciole  and  slightly  recurved.  Height  of  shell,  10 ;  of  last 
whorl,  5.5;  diameter,  8  mm.    Cat.  No.  59345,  U.S.N.M. 

Range. — Beach  at  Acapulco,  Mexico;  W.  H.  Dall. 

The  specimen  is  slightly  beach  worn  and  the  sculpture  is  prob- 
ably sharper  when  fresh. 

CRA8SI8PIRA  CANDACE,  new  ip«ei«. 

Plate  6,  fig.  6. 

Shell  small,  pale  purple  with  touches  of  brown,  the  nucleus  lost, 
with  about  seven  subsequent  short  whorls;  suture  appressed,  obscure, 
behind  a  moderately  impressed  anal  f  asciole  with  a  fine  thread  be- 
tween them ;  other  spiral  sculpture  of  (on  the  spire)  two  peripheral 
close-set  threads  overriding  the  ribs;  in  front  of  these  on  the  l^st 
whorl  are  two  or  three  obscure  broad  flattish  ridges  with  rather  wi4e 
interspaces  overridden  by  the  axial  sculpture,  and  on  the  can^l  9, 
few  rather  sharp  threads  more  closely  set;  a^ial  sculpture  of  10  or 
more  short  ribs  on  the  penultimate  whorl  with  narrower  interspaces; 
on  the  last  whorl  there  are  about  13  smaller  ribs  extending  nearly  to 
the  canal  and  reticulating  the  spiral  sculpture;  the  incremental  lines 
are  rather  marked;  aperture  wide  and  short,  anal  sulcus  large, 
rounded,  with  a  subsutural  callus;  outer  lip  thin-edged,  prominent, 
with  a  large  rounde4  varix  behind  it,  within  dark  brown,  smooth; 
inner  lip  simple,  pillar  very  short,  not  callous,  canal  very  short  but 
distinct.  Height  of  shell,  7;  of  last  whorl,  3.5;  diajneter,  2  mm. 
Cat  No.  73929,  U.S.N.M. 

Range. — Gulf  of  California,  Stearns  collection. 

This  shell  is  so  small  and  its  sculpture  so  intricate  that  its  descrip- 
tion is  not  easy. 

CRASSISPIRA  APPRESSA  Carpenter. 

Plate  7,  fig.  2. 

Drillia  appressa  Carpenter,  Ann.  Mag.  Nat  Hist.,  ser.  3,  vol.  14,  p.  45, 
July,  1864. 

Range.— Cape  San  Lucas,  J.  Xantus.    Cat.  No.  4087,  U.S.N.M, 

CRASSISPIRA  DIRCE,  new  ipeelei. 
Plate  6,  fig.  3. 

Shell  acu£e,  dark  brown  (the  nucleus  lost)  with  about  a  dozen 
whorls,  the  spire  acute,  rather  flat  sided ;  axial  sculpture  only  of  faint 
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incremental  lines,  spiral  sculpture  of  two  prominent  cords,  the  space 
between  them  wider  jit^n  the  space  between  either  and  the  nearer 
suture;  there  is  a  third  cord  over  which  the  suture  is  laid  and  ap- 
pressed,  sometimes  left  uncovered;  the  posterior  cord  is  simple  or 
only  slightly  undulated,  the  anterior  is  at  first  undulate  and  later 
develops  epip ally  elQngate  kepled  nodujations  about  te  ji  to  a  whorl, 
on  the  Jasjt  whorl  tfyepq  ar^  three  undulated  and  five  simple  corcjsj  the 
nocjujee  being  }W}ally  lighter  colored  than  tjie  rest  of  the  shell;  the 
surface  also  Juu?  fine  regi^ar,  jcjose-se);  uniform  spiral  stria tion;  aper- 
ture 8h?r£,  ovate,  with  fflpooth  Jips;  outej-  lip  somewhat  varicose  witji 
a  slfOft,  fopnded  w#,\  PPfcu$  and  prominent  parietal  callus;  canal 
baldly  di^ereptiat^d.  Height  of  §hell,  23.$;  qf  last  whorl,  12.5; 
diampteft  8.£  mjfl.    C*k  IJp.  £6461,  JJ.S.N.M. 

^Wfr- PWfWfb  Ste^rfjs  Cf^pctipft. 

TJie  reticplatpd  m^rkjng  p^  the  figtyR  is  due  tQ  Polyzojj,  wljicty 
hayq  been  rjBmoy^. 

Plate  7,  fig.  1. 

Shell  small,  biconic,  acute,  solid,  black  with  the  projecting  sculp- 
ture yellow,  yrith  a  roundecj.  nucleus  of  pne  and  &  half  smooth  whom 
and  eight  subsequent  whorls;  suture  closely  appressed,  obscure,  be- 
hind a  series  of  very  %e  pjflge  &)%#jto  (fJ^Qftlt  foipr  on  the  last  whorl) 
followed  by  a  very  strong  yellp^  cprd  which  on  most  of  the  spire 
forms  thq  periphery,  in  front  of  this  cord  is  the  moderately  con- 
stricted anal  fasciole  similarly  threaded;  in  front  of  this  is  (on 
the  spire  one,  on  $he  last  whorl  twp)  a  series  of  yellow  nodules  (about 
a  dozen  on  the  last  whorl)  rather  distant  from  one  another  and 
connected  by  a  small  yellow  cord,  like  beads  on  a  string;  the  two 
series  on  the  last  whorl  are  close  (ogether,  only  separated  by  a  much 
smaller  thread,  giving  a  dumb-bell  shape  tq  the  nodules;  in  front  of 
thip  pair  on  the  last  whopl  are  four  distant  yellow  threads  with  single 
nodules  placed  in  harmony  wjth  the  larger  ones  above  mentioned 
and  half  a  dozen  finer  threads  on  tjie  canal;  tjie  interspaces  between 
tftp  threads  are  finely  threaded  like  the  fasciole,  and  are  often  mi- 
nutely decussated  by  the  incrpmental  lines  which  form  the  only  axial 
sculpture;  aperture  narrow,  anal  sulcus  shallow,  rounded,  with  a 
subtural  callus;  inner  lip  smopth,  erased,  pillar  callous,  smooth,  canal 
gfrort,  wide,  hardly  differentiated  froqa  tjie  aperture.  Height  of 
shell,  13;  of  last  whorl,  7.5;  diameter.  5  mm.  Cat.  No.  55472, 
U.S.N.M 

Range. — Panama,  Stearns  collection. 

This  species  seems  by  coloration  and  sculpture  different  from  the 
numerous  other  forms  of  this  jgppup  yf\Aoh  swarm  at  Panama,  but 
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the  range  of  variation  requires  thorough  investigation  before  one 
can  be  certain  of  the  specific  status  of  any  of  them. 

CRASSISPntA  BPIGA8TA.  anr  i»*d«. 

Plate  7t  fig.  4. 

Shell  small,  slender,  acute,  black,  or  very  dark  reddish  brown, 
with  two  smooth  nuclear  whorls,  the  second  with  a  peripheral  keel, 
and  seven  subsequent  whorls;  suture  obscure,  appressed,  with  a 
marked  thread  at  its  edge ;  spiral  sculpture  of  fine  spiral  striae  over 
the  entire  shell,  and  (on  the  spire  two  or  three,  on  the  last  whorl 
eight)  stronger  cords  undulated  but  not  nodulated  where  they  pass 
over  the  axial  sculpture,  and  separated  by  wider  interspaces;  the 
anal  fasciole  hardly  constricted;  axial  sculpture  of  fine  sharp  in- 
cremental lines  cutting  the  minor  spirals  and,  on  the  last  whorl  about 
13  low  rounded  ribs  extending  from  the  fasciole  nearly  to  the  canal 
but  not  conspicuous  anywhere,  with  equal  or  narrower  interspaces; 
aperture  small,  dark  brown,  the  anal  sulcus  shallow  and  the  thin 
outer  lip  only  moderately  arcuate;  inner  lip  and  pillar  simple,  canal 
short,  hardly  differentiated  from  the  aperture.  Height  of  shell,  9 ; 
of  last  whorl,  4.5;  diameter,  3.5  mm.    Cat.  No.  204102,  U.S.N.M. 

Range. — Beach  of  Taboguilla  Island,  Panama  Bay ;  U.  S.  Bureau 
of  Fisheries. 

CRABfllflPIBA  BBIDGB8I,  new  mdw. 

Plate  7,  fig.  7. 

Shell  small,  solid,  grayish,  with  six  whorls  exclusive  of  the  (lost) 
nucleus;  suture  strongly  appressed,  obscure  with  a  thread-like  edge 
in  front  of  which  is  a  narrow  spirally  striated  space  bordered  in  front 
by  a  larger  cord  forming  the  posterior  margin  of  the  anal  fasciole ; 
the  fasciole  is  strongly  constricted,  undulated  by  the  ribs  and  spirally 
striated;  other  spiral  sculpture  of  (on  the  upper  whorls  one,  on 
the  later  two)  peripheral  cords  which  are  swollen  where  they  pass 
over  the  ribs  and  on  the  anterior  of  which  the  suture  is  laid ;  on  the 
last  whorl  there  are  six  such  cords  with  much  wider  spirally  striated 
interspaces,  and  about  five  closer  threads  on  the  canal ;  axial  sculpture 
of  (on  the  last  whorl  six)  strong  rounded  ribs  almost  continuous  up 
the  spire,  most  prominent  at  the  periphery  and  feeble  on  the  base; 
aperture  narrow,  with  a  varicose  rib  behind  it;  anal  sulcus  short, 
with  a  strong  subsutural  callus,  inner  lip  erased,  pillar  with  a  thin 
layer  of  callus,  smooth,  short,  with  a  very  short  deep  canal  forming 
an  evident  siphonal  fasciole.  Height  of  shell,  11 ;  of  last  whorl,  5.5 ; 
diameter,  5  mm.    Cat.  No.  55254,  U.S.N.M. 

Range. — Panama,  in  the  Stearns  collection,  collected  by  Thomas 
Bridges. 

This  shell,  being  somewhat  bleached,  is  probably  of  a  darker  color 
when  fresh. 
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CRJLSSISPntA  BACCHIA,  atv  iptdM. 

Plate  6,  fig.  1. 

Shell  solid,  biconic,  acute,  slate  gray  with  whitish  projections; 
nucleus  (eroded)  of  two  brownish  whorls,  apparently  smooth,  and 
nine  subsequent  whorls;  suture  distinct,  appressed,  bordered  by  a 
small  thread  behind  and  a  strong  white  cord  in  front  between  it 
and  the  fasciole  which  is  constricted  narrow  and  minutely  spirally 
striated;  other  spiral  sculpture  of  (on  the  spire  two)  peripheral 
whitish  cords,  the  anterior  stronger  and  swollen  where  it  passes  over  the 
ribs ;  on  the  last  whorl  in  front  of  the  periphery  are  seven  similar  but 
smaller  cords  with  wider,  minutely  striated  interspaces  sometimes 
carrying  an  intercalary  thread ;  on  the  canal  are  about  half  a  dozen 
close-set  threads;  axial  sculpture  of  (on  the  last  whorl  10)  short 
rounded  ribs  prominent  only  on  the  periphery  and  extending  from  the 
fasciole  to  the  canal,  with  subequal  interspaces;  there  is  also  a  promi- 
nent rounded  varix  behind  the  outer  lip ;  outer  lip  sharpedged,  smooth 
internally ;  anal  sulcus  conspicuous,  rounded,  short,  with  a  strong  sub- 
sutural  callus;  inner  lip  erased,  dark  purple  as  well  as  the  throat; 
pillar  straight,  short,  canal  hardly  differentiated  from  the  aperture. 
Height  of  shell,  14.5 ;  of  last  whorl,  7.5 ;  diameter,  5.5  mm.  Cat.  No. 
212872,  U.S.N.M. 

Range. — Station  2824,  off  La  Paz,  Lower  California,  in  8  fathoms, 
sandy  bottom.    U.  S.  Bureau  of  Fisheries. 

It  is  quite  likely  that  the  color  of  this  species  varies  and  may  be 
darker  or  lighter. 

CRA88ISPIRA  TEPOCANA,  mw  ipmIm. 

Plate  6>  fig.  5. 

Shell  solid,  livid  purple  under  a  very  dark  olive  periostracum,  of 
about  six  whorls  exclusive  of  the  (lost)  nucleus;  suture  strongly 
appressed  behind  a  constricted  anal  fasciole ;  spiral  sculpture  of  (on 
the  penultimate  whorl  about  nine)  strong  flattish  threads,  equal  all 
over  the  surface  and  without  intercalary  striae;  having  narrower  in- 
terspaces on  the  spire  and  equal  or  wider  ones  on  the  last  whorl; 
axial  sculpture  of  (on  the  last  whorl  about  10)  sharp  edged  narrow 
nearly  straight  ribs  reaching  nearly  to  the  canal  from  the  fasciole, 
with  much  wider  interspaces;  aperture  narrow,  dark  purple;  anal 
sulcus  rounded,  short,  with  a  strong  subsutural  callus;  outer  lip  thin, 
slightly  arcuate,  smooth  within,  having  a  feeble  varix  behind  it;  inner 
lip  with  a  thick  layer  of  enamel,  having  a  raised  edge  anteriorly; 
canal  short  hardly  differentiated  from  the  aperture ;  siphonal  sulcus 
deep,  forming  an  evident  fasciole.  Height  of  shell,  19;  of  last 
whorl,  12;  diameter,  8  mm.    Cat  No.  224415,  U.S.N.M. 


Digitized  by 


Google 


26  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vol.  56. 

Range. — Station  8018,  off  Cape  Tepoca,  Lower  California,  in  36 
fathoms,  sand,  bottom  temperature  63.3*?  F.;  U.  S.  Bureau  of  Fish- 
eries. 

CRASSISPOtA  ARSfNpfi,  n*w  sped*. 

Plate  6,  fig.  4. 

Shell  biconic,  acute,  dark  brown  with  paler  projections  and  a  red- 
dish brown  nucleus  of  two  smooth  whorls  followed  by  Jiifl©  subse- 
quent whorls;  suture  closely  appressed,  obscure,  sopipwhat  qndu- 
lated  with  two  fine  threads  and  a  garland  of  elongated  paler  podtyles 
between  it  and  the  constricted  spirally  grooved  anal  fasciole;  other 
spiral  sculpture  of  on  the  lpst  whorl  sharp  narrow  channeled  grooves 
with  wider  flattish  interspaces,  which  cut  the  axial  sculpture  iitfo 
nodules,  there  are  half  a  dozen  closer  threads  on  the  canal ;  there  is 
apart  from  the  fasciole  no  finer  spiral  striatum  such  as  is  found  in 
most  of  the  species  of  the  group;  axial  sculpture  of  (on  the  last 
whorl  about  14)  feeble  ribs  beginning  at  the  fasciole,  obsolete  on 
the  base  and  only  prominent  as  single,  double,  or  triple  nodules  at 
the  shoulder,  there  are  four  or  five  rather  distant  spiral  rows  of 
nodules  between  the  shoulder  and  the  canaj;  the  incremental  lines 
are  very  fine  and  sharp ;  aperture  narrow,  anal  sulcus  wide  and  shal- 
low with  a  marked  subsutural  callus;  outer  lip  thin  sharp,  smooth 
inside,  with  no  very  evident  varix  behind  it;  throat  brownish,  inner 
lip  and  pillar  with  a  smooth  layer  of  enamel,  the  anterior  edge  raised 
on  the  canal;  the  latter  short  wide,  hardly  differentiated  from  the 
aperture.  Height  of  shell,  17 ;  of  last  whorl,  9.5 ;  diameter,  7.5  mm. 
Cat.  No.  56135,  U.S.N.M. 

Range. — Bartolomg  Bay,  Lower  Califoppia,  3-  Hemphill. 

TCRASSI8PI8A   JWJdTECTA   DalL 

Plate  7,  fig.  6. 

Turris  (Cra*si*pira)  rugitecta  Dai^,  Proc.  U.  S.  Nat.  Mus.,  vol.  54,  No. 
2134,  p.  226,  April  5, 1918. 

Shell  solid,  acute,  dark  reddish  brown,  with  a  pale  peripheral  band 
and  eleven  rapidly  enlarging  whorls  exclusive  of  the  (lost)  nucleus; 
suture  closely  appressed,  obscure,  with  four  or  five  strong  spiral 
cords  between  it  and  the  anterior  edge  of  the  anal  fasciole  which  is 
moderately  constricted;  between  this  and  the  succeeding  suture  are 
five  or  six  rather  close-set  flattish  cords,  obsolete  on  the  summits  of 
the  ribs,  the  whole  surface  polished;  on  the  last  whorl  there  are 
about  14  of  these  cords  extending  to  the  canal  near  which  there  are 
a  few  intercalary  smaller  cords  but  no  fine  spiral  striation;  axial 
sculpture  of  (on  the  last  whorl  16)  nearly  vertical  ribs  with  narrow 
interspaces,  beginning  abruptly  in  front  of  the  fasciole  and  becom- 
ing obsolete  on  the  base;  incremental  lines  rather  strong;  anal  sulcus 
wide,  rounded,  not  deep,  separated  from  the  suture  by  a  strong 
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cord;  aperture  reflecting  the  colors  of  the  exterior;  outer  lip  short, 
sharp,  arcuate;  pillar  ajid  body  smooth,  canal  very  short,  a  little 
recurved.  Height  of  shell,  30.5;  of  last  whorl,  16;  diameter,  10.  mm. 
Cat.  No.  266911,  TJ.S.N.M. 

Range. — San  BartolomS  Bay,  Lower  California,  Dr.  Paul  Bartsch. 

This  elegant  species  appears  to  be  a  Crassitpira,  but  lacks  the  fine 
spiral  striation  and  t>lack  cplor  characteristic  of  the  latter  group. 

?  ClfASSf  SPIBA  AJfATHEA,  new  ipecies. 
Plate  6,  fig.  2. 

Shell  solid,  married  with  brown  and  white,  the  brown  chiefly  as  a 
byroad  dark  peripheral  ban,4  with  a  narrowep  b^nd  jijst  behind  the 
canal;  nucleus  blupt,  browp,  of  two  smooth  whprls,  followed  by 
about  six  subsequent  whorls,  suture  obscure,  appressed,  with  a  strong 
whitish  ridge  in  front  of  it  behind  a  rather  wide  constricted  fasciole; 
spiral  sculpture  of  fine  striae  covering  the  whole  surface;  axial  sculp- 
ture of  (on  the  last  whorl  about  a  dozen)  short  ribs  extending  from 
the  fasciole  to  the  canal  and  most  prominent  at  the  shoulder,  with 
three  noditfes  on  the  basal  part  of  eq^h  rib;  on  the  spire  they  are 
more  like  nodules  than  ribs;  aperture  wide,  outer  lip  thickish,  with 
a  feeble  varix  behind  it;  anal  sulcus  distinct,  shallpw,  with  a  large 
subsutural  callus ;  inner  lip  with  a  moderate  layer  of  enamel  the  an- 
terior edge  of  which  near  the  canal  is  raised,  with  a  chink  between 
it  and  the  siphonal  fasciole;  canal  wide,  deep,  very  short,  constricted, 
with  a  well  marked  siphonal  fasciole.  Height  of  shell,  22;  of  last 
whorl,  12;  diameter,  8  mm.    Cat.  No.  56099,  U.S.N.M. 

Range. — Purchased  from  a  native  at  Acapulco,  Mexico,  by  W.  H. 
Dall. 

The  shell  is  polished,  but  this  may  be  due  to  the  man^ep  in  which 
it  has  been  cleaned  by  th§  seller. 

7CRASSISPIRA  MARTINENSI8,  mw  ■*•*••. 

Plate  13,  flg.  4. 

Shell  brownish,  with  two  smooth  nuclear  and  seven  subsequent 
whorls;  suture  distinct,  with  a  strongly  nodulous  ridge  between  it 
and  the  anal  fasciole  which  is  retractively  arcuately  wrinkled;  the 
body  is  strongly  sculptured  with  about  a  dozen  rounded  cords  with 
narrower  interspaces,  not  swollen  where  they  pass  over  (on  the  penul- 
timate whorl  14)  close  rounded  ribs  which  extend  to  the  periphery 
and  are  obsolete  beyond  it;  aperture  defective.  Height,  18;  of  last 
whorl,  12;  diameter,  8  mm.    Cat.  No.  162669,  U.S.N.M. 

Range. — Gulf  of  California  at  Cape  San  Martin. 

MONIUOP8I8  GB1PFI.  wmr  ■*•*••. 

Plate  8,  fig.  2. 
Shell  slender  with  about  eight  (slightly  decollate)  whqrlsj  iivi4 
olivaceous  with  a  pale  peripheral  band,  lighter  near  the  aperture; 
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suture  appressed,  on  the  upper  whorls  rudely  nodulous;  spiral  sculp- 
ture in  front  of  the  fasciole  on  the  spire  of  five  or  six  strong  cords 
with  narrower  interspaces,  overriding  the  ribs;  the  cords  cover  the 
last  whorl,  feebler  on  the  periphery,  coarser  on  the  base;  there  are 
also  faint  spiral  striae  here  and  there;  axial  sculpture  on  the  upper 
part  of  the  spire  14  or  15  strong  rounded  ribs  with  wider  interspaces, 
feebler  on  the  penultimate,  obsolete  on  the  last  whorl;  aperture 
ovate,  anal  sulcus  conspicuous,  shallow ;  outer  lip  thin,  simple,  inner 
lip  smooth,  canal  short,  wide,  not  recurved.  Height  of  shell,  27;  of 
last  whorl,  16;  diameter,  10  mm.    Cat.  No.  203670,  U.S.N.M. 

Range. — San  Diego,  California;  collected  by  the  late  C.  W.  Gripp. 

Verging  toward  Clathrodrittia^  but  nearer  to  such  species  as  Moni- 
liopsis  canceUata  Carpenter. 

MONIUOPSIS  FANCHERAB  Dall. 

Plate  8,  fig.  8. 
Mangilia  fancheroe  Dall,  Proc.  Bloi.  Soc.  Wash.,  vol.  16,  p.  172,  Dec.,  1908. 

Though  so  small  this  is  allied  to  the  larger  species  here  referred  to  as 
MonzUopsis  by  its  sculpture  and  the  presence  of  an  operculum,  which 
was  lost  in  the  specimen  originally  described. 

Range. — Santa  Barbara  Channel,  California,  to  Point  Abreojos, 
Lower  California. 

MONILIOPSIS  RHINES  Dall. 

Plate  8,  fig.  5. 

DrUUa  canceUata  Carpenter,  Proc.  Acad.  Nat  Scl.  Phlla.  for  1865,  p.  68, 

1865 ;  not  of  J.  Sowerby,  1827. 
Surcula  rhines  Dall,  Proc.  U.  S.  Nat  Mus.,  vol  24,  No.  1610,  p.  248,  June 

16,  1908. 

Range. — Puget  Sound  to  San  Diego,  California. 

MONIUOPSIS  OPHIODERMA  Dall. 

Pate  12,  fig.  5. 

Pleurotoma  inermis  Hinds,  Voy.  Sulphur,  Moll.,  p.  16 ;  Proc.  Zool.  Soc.  Lon- 
don, p.  87,  1848 ;  Zool.,  pi.  5,  fig.  7,  1844 ;  not  of  Partsch,  1842. 

Surcula  ophioderma  Dall,  Proc.  U.  S.  Nat.  Mus.,  vol  34,  No.  1610,  p.  247, 
June  16,  1908. 

Rcmge. — San  Pedro  to  Ballenas  Lagoon,  Lower  California. 

MONILIOPSIS  INCISA  Carpenter. 

Plate  12,  fig.  7. 

DrUUa  incisa  Carpenter,  Proc.  Acad.  Nat  Scl.  Phlla.  for  1865,  p.  62,  1865 ; 
not  Pleurotoma  incisa  of  Reeve,  1848. 

Range. — Virago  Sound,  British  Columbia,  to  San  Pedro,  Cali- 
fornia.   Differs  from  merrnis  only  by  deeper  and  coarser  grooving. 
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MONILIOPSIS  HALCTONI8  DftlL 

Plate  8,  fig.  1. 

Turris  (Surcula)  haicyonis  Ball,  Proc.  U.  S.  Nat  Mua.,  vol.  84,  No.  1610, 
p.  248,  June  16,  1906. 

Range. — Monterey  to  San  Diego,  California. 

8UAVODRILLIA  WILLETTI.  mw  sp«eft«. 

Shell  small,  white,  with  a  pale  operculum  with  apical  nucleus; 
nuclear  whorls  translucent  white,  glassy,  inflated,  about  one  and  a 
half  in  number,  then  gradually  passing  into  the  reticulate  sculpture 
of  the  five  or  six  subsequent  turns;  suture  appressed  with  one  or  two 
close-set  prominent  spiral  threads  in  front  of  it ;  whorls  sloping  for- 
ward flatly  from  these  threads  to  an  angle  at  the  shoulder  forming 
the  periphery,  this  part  of  the  whorl  minutely  spirally  threaded; 
other  spiral  sculpture  of  (on  the  base  about  five)  strong  threads  with 
wider  interspaces  containing  minor  threads  all  merging  toward  and 
on  the  canal  into  a  series  of  subequal  close-set  threads;  the  anal 
f asciole  has  its  deepest  part  at  the  shoulder  angle,  but  the  arcuate 
incremental  lines  on  the  whorl  behind  the  angle  indicate  that  it  was 
when  complete  wide  and  shallow ;  axial  sculpture  of  (on  the  penulti- 
mate whorl  about  16)  strongly  protractive  short  ribs  starting  at  the 
shoulder,  which  they  slightly  nodulate,  and  reaching  to  the  suture, 
but  obsolete  on  the  last  whorl  and  not  reaching  much  beyond  the 
periphery;  outer  lip  thin,  sharp;  inner  lip  erased;  pillar  short, 
obliquely  attenuated  in  front;  canal  short,  distinct,  slightly  recurved. 
Height  of  shell,  10;  of  last  whorl,  5;  diameter,  4.5  mm.  Cat.  No. 
216409,  U.S.N.M. 

Range. — Forrester  Island,  southeastern  Alaska,  G.  Willett. 

This  shell  belongs  to  the  group  of  which  "DriOia*  kermicottu 
Dall,  is  the  most  conspicuous  example  and  which  serves  as  the 
typical  species. 

BBLLA8PISA  MELEA,  new  tpeeto. 

Plate  19,  fig.  a 

Shell  stout,  rose  pink,  with  a  whitish  band  in  front  of  the  suture, 
with  a  blunt  smooth  nucleus  of  about  one  whorl  and  about  five  sub- 
sequent whorls;  suture  appressed,  obscure,  spiral  sculpture  appar- 
ently absent;  axial  sculpture  of  (on  the  last  whorl  six)  strong,  stout, 
wavelike  ribs,  continuous  up  the  spire,  with  wide  interspaces,  and 
practically  vertical;  the  surface  appears  to  be  smooth  but  as  the 
specimen  is  slightly  beach  worn  some  minute  sculpture  may  have 
disappeared;  the  suture  is  undulated  by  the  ribs,  there  is  no  anal 
f asciole  perceptible;  anal  sulcus  narrow,  short,  with  a  subsutural  cal- 
lus in  front  of  it ;  outer  lip  thin,  sharp,  with  a  marked  varicose  swel- 
ling behind  it;  there  are  no  internal  lirae;  inner  lip  callous,  smooth; 
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pillar  very  short,  stout,  and  straight;  canal  hardly  differentiated 
from  the  aperture  but  deeply  cut;  height  of  shell,  12;  of  last  whorl, 
T.5  j  diamdtet,  5  mm.    Cat  No.  15952,  U.S.NJML 

Range. — Panama,  Col.  E.  Jewett. 

This  is  a  very  solid  little  Shell  and  of  a  very  attractive  color.  It  is 
a  typical  Bellaspira. 

?  HABDROPLEURA  MBLITA,  mv  sp«eUft. 
Plate  24,  fig.  7. 

Shell  small,  slender,  waxen  white,  with  an  obscure  purple  band  in 
front  of  the  suture  and  the  region  of  the  canal  dark  purple,  when 
fresh;  nucleus  of  two  and  a  half  gradually  enlarging  whorls,  the 
first  smooth,  the  last  more  or  less  axially  minutely  ribbed,  and  five 
subsequent  whorls;  axial  sculpture  of  (on  the  last  whorl)  eight  rather 
sharp  ribs  extending  from  the  suture  (which  they  Undulate)  to  the 
regidn  of  the  canal  arid  continuous  up  the  spire  in  a  direct  line  with 
somewhat  wider  interspaces;  suture  distinct,  appressed;  spiral  sculp- 
ture of  fine  uniform  evenly  Spaced  rounded  threads,  not  swollen 
where  they  cross  the  ribs,  a  singlfe  thread  at  the  shoulder  is  more 
prbminent  but  not  larger  than  the  others,  from  which  and  from  the 
siiture  it  is  separated  by  a  space  devoid  of  the  spiral  sculpture  which 
elsewhere  covers  the  surface;  the  ribs  are  shortly  arcuate  when  pass- 
ing over  the  otherwise  obscure  anal  f  asciole,  and  the  depressions  be- 
tween them,  the  suture  and  the  shoulder  are  markedly  excavated; 
aperture  narrow,  anal  sulcus  conspicuous,  rounded  not  deep ;  outer  lip 
strongly  varicose,  not  internally  Urate,  inner  lip  smooth,  pillar  short, 
straight,  canal  short,  hardly  differentiated  from  the  aperture.  Height 
of  shell,  5.2;  of  last  whorl,  3;  diameter,  2  mm.  Cat.  No.  266436, 
UAH.il. 

Range. — Agua  Verde  fiay,  Gulf  of  California,  Dr.  Paul  Bartsch. 

The  shell,  though  fresh,  is  without  the  soft  parts,  and  therefore 
it  can  not  be  determined  whether  it  is  operculate  or  not 

CBTPTOGEMHA  POLYCASTB,  mw  tpeeto. 

Plate  9,  figs.  4,  7. 

Shell  white;  with  a  pale  olivaceous  peridstracutn,  and  five  whorls 
exclusive  of  the  (ldst)  nucleus,  rather  slender  and  moderately  rounded 
except  for  a  singld  stfang  peripheral  keel  trhich  marks  the  deepest 
fc*rt  of  the  anal  siilcus;  suture  distiilct,  not  appressed,  with  a  feebly 
indicated  flattish  area  between  it  and  the  posterior  fedge  of  the  anal 
f  asciole,  which  between  the  keel  and  the  flattening  is  slightly  im- 
pressed; there  is  no  othfer  spital  dciilpture  and  the  axial  sculpture 
cbnsists  mostly  of  moderately  prominent  incremental  lines;  anal  sul- 
cus deep  and  Widfe;  outer  lip  thin,  prominently  arcuately  produced; 
inner  lip  smooth,  pillar  very  short,  gyrate;  axis  pervious;  canal  pro- 
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duced,  narrow,  slightly  recurved.    Height  oi  shell,  14 ;  of  last  ^horl, 
Skiameter,  5.5  mm.    Cat.  No.  212J332,  U.SJJ M. 

Range— Station  3346,  oft  Tillamook  feay,  Oregon,  ih  786  fathoms, 
ooze,  bdttoih  temperature  37.3°  F.    tf.  S.  Bureau  of  Fisheries. 


CKYPTOGEHMA  CHBYSOTHBMIS,  mw  i 
Pldtfe  11,  fig.  2. 

Shell  short-fusiform,  white,  with  a  pale  olive  periostracum,  the  tip 
eroded,  with  six  or  more  subsequent  whorls;  the  suture  distinct,  the 
anal  sulcus  shallow,  somewhat  removed  from  the  suture,  the  fasciole 
Harrow,  depressed;  spiral  sciilpture  of  a  low  bluht  peripheral  keel, 
somewhat  uhdiilated  oh  the  e&rliei-  whorls  with  occasional  traces  of 
minor  spiral  threads;  the  ehtire  siirface  is  riiore  or  less  obliquely 
graniilose  or  mintitefy  vesiculate;  axial  sculpture  only  of  feeble 
incremental  lines;  tiuter  lipi  thin,  &Barp,  produced;  innfer  lip  erdsed; 
pillar  ahoit,  obliquely  attenuated  irL  front;  canal  short,  wide,  not  rfe- 
ciirved;  aiis  hot  pervious.  Hfeigfit  of  (eroded)  sptebiifaen,  16.5;  oi 
last  whori,  ll ,;  diametet,  7.6  niih.   Cat  No.  208908,  TJ.S.N.M. 

Rdnge—  Statioii  4405,  between  San  Clemehte  and  Sprite  Cdtaliria 
Inlands,  California,  ih  654  ib  7(*4  fathdtn^,  inud,  temperatiire  89<\4  F. 
tJ.  &  Bureau  of  Fisheries. 


CBTPTOGEMMA  CALYPSO.  new 

Plate  9,  fig.  a 

Shell  small,  the  nucleus  always  eroded,  whitish  with  &  dark  dull 
olivatebuS  periostrscum  and  abbut  five  Remaining  whorls;  suture 
appressed,*with  a  broad  smooth  ridge  in  front  of  it  and  behind  the 
excavated  anal  fasciole;  spiral  sculpture  in  front  of  the  shoulder  of 
fine  even  close-set  equal  threads,  covering  the  surface,  including  the 
candl;  Axial  fcctdpture  6i  feeble  iricrfemental  linefc  arcuate  6ti  the 
fiscible  ahd  kritestitiiral  ridg6,  also  of  narrow  low  sigmoid  tibi 
beginhing  And  fbrinirig  A  shoulder  in  front  oi  the  fasciole  And  obso- 
lete in  frdiit  of  the  peripHferJr,  differing  in  length  in  different  indi- 
viduals dtld  avdraijiiig  f  oiittfeeh  on  the  last  whorl;  anal  sulcus  #idfc 
ihd  deep,  fbutided;  dutet  lip  thih  atid  sharp,  ihuch  produced ;  iriner 
li|)  with  A  thih  lAyer  of  cdUiis;  pillar  sti-aight,  short,  obliquely  atten- 
uated In  fi*dtit;  axis  impdrvibtte;  cahal  difetihct,  wid^  hardly  r& 
ciirved.  Height  of  (defcollatfej  shell,  11;  of  last  whorl,  7;  diameter, 
4.7  Ihin.   Cat;  #6.  214067,  TJ.S.K.M. 

Rdhge.— StAtibii  2628,  otf  Sail  Dfegb,  Callfbi-hifc,  ih  622  fathomS; 
thiicl,  tfeihperfcture  it  bottom  8fl°  t.    tJ.  S.  Bun&u  of  fosHfeHes. 

CSTPTOGEMMA  CYMOTHOt.  mw  ipmIm. 
Plate  9,  fig  3; 

Shell  much  resembling  the  preceding  species,  from  which  it  differs 
by  having  the  anal  fasciole  striated  spirally,  the  surface  in  front  of 
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the  shoulder  without  spiral  sculpture  and  minutely  vermiculate,  the 
ribs  more  knob-like,  shorter,  and  averaging  about  12  on  the  last 
whorl;  whorls  about  six  in  number,  the  apex  always  eroded.  Height 
of  (decollate)  shell,  9;  of  last  whorl,  6.5;  diameter,  5  mm.  Cat.  No. 
214067a,  U.S.N.M. 

Range. — Station  2923,  off  San  Diego,  California,  in  822  fathoms, 
mud,  temperature  at  bottom  39°  F.    U.  S.  Bureau  of  Fisheries. 

CBTPTOGBMMA  QUENTINKNSIS,  mw  tv*m. 
Plate  9,  fig.  9. 

Shell  small,  solid,  white  under  an  olivaceous  periostracum,  having 
five  (decollate)  whorls,  suture  distinct,  bordered  by  a  rounded  ridge 
on  each  side;  surface  dull;  spiral  sculpture  of  a  prominent  nodulous 
peripheral  ridge  which  is  the  anal  fasciole,  with  two  smaller  ridges 
in  front  of  it  with  wider  interspaces;  in  front  of  the  first  of  these 
the  suture  is  laid;  the  space  between  this  and  the  second  is  more  or 
less  channeled,  but  these  two  ridges  are  not  nodulous ;  in  front  of  these 
four  or  five  obscure  threads  appear  on  the  canal;  axial  sculpture  of 
strong  retractive  wrinkles  at  the  suture,  which  become  arcuate 
nodulous  riblets  on  the  fasciole  and  dwindle  protractively  in  front  of 
it;  there  are  also  more  or  less  obvious  incremental  lines;  aperture 
moderate,  simple,  the  axis  pervious,  the  columella  short,  attenuated 
in  front;  canal  short,  slightly  recurved,  operculum  narrow,  with 
apical  nucleus.  Height  of  shell,  12 ;  of  last  whorl,  9 ;  diameter,  5  mm. 
Cat.  No.  209417,  U.S.N.M. 

Range. — Off  Cape  San  Quentin,  Lower  California,  in  359  fathoms. 

CRTPTOGBMMA  ANTIGONE,  mw  sp«eft«. 
Plate  11,  fig.  4. 

Shell  solid,  white,  with  an  olivaceous  periostracum,  spire  badly 
eroded,  short,  indicating  a  total  of  five  whorls  exclusive  of  the 
nucleus,  the  last  whorl  and  a  half  alone  retain  their  normal  condi- 
tion ;  suture  distinct,  not  appressed;  anal  fasciole  narrow,  constricted, 
separated  from  the  suture  by  an  obscure  ridge;  in  front  of  the 
fasciole  is  an  undulated  rounded  ridge  from  which  extend  obliquely 
protractive  obscure  riblets  more  or  less  obsolete  on  the  last  whorl, 
probably  stronger  and  more  distinct  on  the  spire  when  not  eroded; 
there  is  also  very  obscure  spiral  grooving  with  much  wider  inter- 
spaces on  the  base;  the  entire  surface  is  minutely  irregularly  vermi- 
culate; aperture  narrow;  anal  sulcus  shallow,  rounded,  close  to  the 
suture;  outer  lip  thin,  sharp,  moderately  produced;  inner  lip  erased, 
pillar  short,  white,  obliquely  attenuated  in  front;  canal  short,  wide, 
hardly  differentiated.  Height  of  (decollate)  shell,  23 ;  of  last  whorl, 
18;  diameter,  10  mm.    Cat.  No.  2140666,  U.S.N.M. 
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Range. — Station  2922,  off  San  Diego,  California,  in  822  fathoms, 
mud,  bottom  temperature  39°  F.    U.  S.  Bureau  of  Fisheries. 

This  shell  resembles  a  BorsoneUa  so  much  that  I  was  not  satisfied 
of  its  true  position  until  by  grinding  off  part  of  the  back  the  pillar 
was  shown  to  be  quite  destitute  of  plication. 

CRYPTOGEMMA  ADRABTIA,  mm  ■perif. 
Plate  19,  fig.  2. 

Shell  white,  with  a  thin,  pale  olive  periostracum,  the  apex  invari- 
ably eroded,  and  the  subsequent  whorls,  eight  or  more,  polished  and 
faintly  showing  incremental  lines;  suture  inconspicuous,  the  anterior 
margin  sometimes  raised  like  a  small  cord;  spiral  sculpture  of  a 
strong,  sometimes  nodulous  or  undulated  peripheral  keel,  rather 
nearer  the  succeeding  suture  than  to  the  preceding  one,  the  latter 
space  occupied  by  the  slightly  concave  anal  fasciole;  axial  sculpture 
only  of  arcuate  incremental  lines;  base  rounded;  aperture  narrow, 
outer  lip  thin,  sharp,  produced,  internally  smooth;  anal  sulcus  wide 
and  shallow,  with  no  parietal  nodule;  inner  lip  erased;  pillar  smooth, 
twisted,  not  pervious,  attenuated  obliquely  toward  the  rather  long, 
slightly  recurved  canaL  Height  of  decollate  specimen  of  about  five 
whorls,  16;  of  last  whorl,  11.7;  diameter,  6.25  mm.  Cat  No.  226154, 
U.S.N.M. 

Range.— -Station  3670,  Monterey  Bay,  California,  in  581  fathoms, 
mud,  temperature  87.8°  F. ;  U.  S.  Bureau  of  Fisheries. 

ANTIPLANE8  AGAMEDEA.  mw  tv*m. 
Plate  24,  fig.  2. 

Shell  small,  white,  covered  with  an  olivaceous  periostracum,  with 
more  than  five  whorls,  apex  eroded,  the  periphery  with  a  rounded 
keel;  spiral  sculpture  of  a  thickened  flattish  ridge  in  front  of  the 
channeled  suture,  and  obscure  spiral  threading  on  the  impressed 
anal  fasciole  and  base,  the  canal  smooth;  axial  sculpture  of  fine  in- 
cremental lines  more  or  less  reticulating  the  spirals  and  arcuate  over 
the  fasciole,  the  peripheral  keel  on  the  spire  nearer  the  succeeding 
than  the  preceding  suture;  aperture  elongate,  the  outer  lip  thin, 
smooth  within,  arcuately  produced  in  front  of  the  fasciole;  inner  lip 
erased,  pillar  short,  solid,  obliquely  attenuated  in  front,  straight 
Height  of  four  whorls,  10.5 ;  of  last  whorl,  8 ;  diameter,  5  mm.  Cat. 
No.  211759,  U.S.N.M. 

ifaw^.— Station  2986,  off  Cape  San  Quentin,  Lower  California,  in 
359  fathoms,  mud,  bottom  temperature  49°  F.  U.  S.  Bureau  of 
Fisheries. 

ANTIPLANES  KAMCHATICA.  new  specie*. 

Plate  10,  fig.  1. 

Shell  sinistral,  large,  coarse,  with  a  shining  brown  periostracum 
over  a  yellowish  substratum,  the  suture  distinct,  the  spire  acute,  the 
115690— 19— Proc.N.M.vol.56 3 
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whorls  moderately  rounded ;  axial  sculpture  only  of  sigmoid  lines  of 
growth,  with  six  whorls  exclusive  of  the  nucleus  and  about  a  whorl 
and  a  half  of  the  apex  which  are  missing;  spiral  sculpture  of  fine 
close  subequal  striations  with  slightly  wider  interspaces,  covering  the 
whole  surface;  aperture  wide,  the  outer  lip  sinuous,  simple,  the  anal 
sulcus  shallow,  the  canal  wide  and  short  Height  of  shell,  51 ;  of  last 
whorl,  32;  diameter,  27  mm.    Cat.  No.  225255,  U.S.NJM. 

Range. — Western  Bering  Sea  and  the  southeast  coast  of  Kam- 
chatka in  100  fathoms,  pebbly  bottom,  temperature  31.7°  F.  U.  S. 
Bureau  of  Fisheries  steamer  Albatross. 

This  is  the  largest  species  of  the  genus  and  follows  the  rule  that  the 
species  of  the  Asiatic  side  of  Bering  Sea  are  larger  and  coarser  than 
their  analogues  of  the  American  shore. 

ANTIPtANES  BUUM0IDE8,  new  specie*. 

Plate  11,  fig.  7. 

Shell  elongate,  decollate,  whorls  six  or  more,  four  distinctly  re- 
maining, suture  distinct,  not  appressed,  whorls  moderately  convex, 
smooth,  with  a  pale  polished  greenish  periostracum  over  a  white 
substratum,  in  spots  minutely  granulose,  apparently  from  some 
wrinkling  of  the  periostracum;  anal  sulcus  wide,  shallow,  hardly 
forming  a  fasciole;  outer  lip  thin,  sharp,  moderately  produced;  in- 
ner lip  with  a  thin  white  layer  of  callus;  pillar  straight,  with  an  an- 
terior oblique  attenuation;  canal  wide,  hardly  differentiated;  length 
of  three  complete  whorls,  31;  of  last  whorl,  23;  diameter  at  apex,  5; 
maximum  diameter,  15  mm.    Cat.  No.  111051,  U.S.N.M. 

Range. — Station  4772,  on  Bowers  Bank,  Bering  Sea,  in  344 
fathoms,  sand,  bottom  temperature  38.1°  F.  U.  S.  Bureau  of  Fish- 
eries. 

The  bulimoid  shape  and  glistening  greenish  periostracum  make 
this  species  quite  unique. 

ANTIPLANES  UTUS,  new  tpeeles. 

Plate  11,  fig.  1. 

Shell  slender,  white,  acute,  with  seven  or  eight  moderately  convex 
whorls  separated  by  a  very  distinct  suture;  nucleus  swollen,  twisted, 
of  two  whorls,  the  second  spirally  threaded ;  on  about  three  of  the  sub- 
sequent whorls  these  threads  are  developed  into  two  or  three  major 
cords  between  the  periphery  and  the  suture,  becoming  on  later 
whorls  obsolete,  or  this  sculpture  in  other  specimens  may  be  obsolete; 
there  is  also  a  semiobsolete  fine  spiral  striation  covering  the  whole 
surface  and  somewhat  stronger  on  the  canal ;  there  is  no  axial  sculp- 
ture; aperture  narrow,  anal  sulcus  feeble,  close  to  the  suture  hardly 
forming  a  fasciole;  outer  lip  thin,  slightly  produced;  inner  lip 
erased;  pillar  straight,  canal  short,  wide.  Height  of  shell,  16;  of 
last  whorl,  9 ;  diameter,  5  mm.    Cat.  No.  206602,  U.S.N.M. 
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Range.— Station  3194,  off  Esteros  Bay,  California,  in  92  fathoms, 
sand,  temperature  45.9°  F.    U.  S.  Bureau  of  Fisheries. 

ANTIPLANES  ABARBAKEA,  imw  nwdca. 

Plate  9.  fig.  5. 

Shell  whitish,  acute,  with  one  globular  nuclear  and  six  and  a  half 
subsequent,  well-rounded  whorls;  suture  distinct,  not  appressed; 
spiral  sculpture  of  faint  obscure  grooves  with  wider  interspaces  over 
the  whole  spire  but  obsolete  on  the  last  whorl,  and  a  series  of  faint 
irregular  peripheral  nodulosities  on  the  upper  part  of  the  spire;  axial 
sculpture  of  rather  coarse,  irregular  incremental  lines,  retractively 
arcuate  in  front  of  the  suture,  though  there  is  no  distinct  fasciole; 
aperture  elongate,  anal  sulcus  close  to  the  suture,  rather  deep ;  outer 
lip  thin,  smooth  inside;  inner  lip  erased;  pillar  straight,  smooth,  at- 
tenuated  in  front;  canal  short,  wide,  nearly  straight.  Height  of 
shell,  21.5;  of  last  whorl,  13.5;  diameter,  8  mm.  Cat.  No.  2243931 
U.S.N.M. 

Range. — Station  2954,  off  Santa  Rosa  Island,  California,  in  55 
fathoms,  shelly  bottom,  temperature  55.4°  F.  U.  S.  Bureau  of 
Fisheries. 

This  specimen,  though  complete,  has  lost  its  periostracum  and  the 
nucleus  is  slightly  eroded. 

ANTTPLANES  BRISEIS.  imw  ipmIm. 

Plate  22,  fig.  1. 

Shell  elongate,  acute,  white,  covered  with  a  m  very  pale  olivaceous 
periostracum,  with  a  blunt  swollen  nucleus  of  about  a  whorl  and  a  half 
(eroded)  and  eight  subsequent  rather  flattish  whorls;  suture  obscure, 
appressed;  spiral  sculpture  of  one  or  two  feeble  flattish  cords  between 
the  periphery  and  the  succeeding  suture  on  the  spire,  and  on  the 
last  whorl  about  twice  as  many  more  or  less  obsolete;  axial  sculpture 
of  rather  prominent,  deeply  arcuate  incremental  lines;  anal  fasciole 
wide,  not  impressed,  the  deepest  part  of  the  sulcus  near  the  periph- 
ery; aperture  narrow,  outer  lip  thin,  sharp,  much  produced;  inner 
lip  and  pillar  erased,  the  latter  short,  straight,  obliquely  attenuated 
in  front ;  canal  distinct,  produced,  straight.  Height  of  shell,  18 ;  of 
last  whorl,  10;  diameter,  5  mm.    Cat.  No.  212329,  U.S.N.M. 

Range.— Station  3179,  off  Drakes  Bay,  California,  in  30  fathoms, 
mud,  temperature  50°  F.    U.  S.  Bureau  of  Fisheries. 

ANTTPLANES  HYPERIA,  n«w  tp«ciM. 

Plate  9,  fig.  6. 

Shtll  with  more  than  six  hardly  rounded  whorls  (decollate),  white, 
with  a  dark  olive  periostracum,  the  base  white;  suture  appressed,  dis- 
tinct, the  whorl  in  front  of  it  constricted;  spiral  sculpture  of  (on 
the  last  whorl)  a  sharp  thread  or  low  keel  above  the  periphery,  two 
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more  at  the  periphery;  on  the  anterior  one  the  suture  is  laid  and 
it  also  forms  the  anterior  boundary  of  the  dark  coloration;  on  the 
base  are  about  five  less  conspicuous  threads;  all  these  have  much 
wider  interspaces;  axial  sculpture  of  moderately  conspicuous  incre- 
mental lines;  anal  sulcus  wide  and  extremely  shallow,  the  deepest 
portion  at  the  posterior  keel;  there  is  no  well  defined  fasciole;  aper- 
ture short  and  wide,  outer  lip  thin,  only  slightly  produced  in  front 
of  the  sulcus;  inner  lip  erased;  pillar  very  short;  canal  very  short 
and  wide,  but  distinct,  slightly  recurved  and  with  an  inconspicuous 
siphonal  fasciole.  Height  of  five  whorls,  12;  of  last  whorl,  7; 
diameter  of  decollation,  1.7;  of  last  whorl,  4.5  mm.  Cat.  No. 
212329a,  U.S.N.M. 

Range. — Station  3179,  off  Drakes  Bay,  California,  in  30  fathoms, 
mud,  bottom  temperature  50°  F.    U.  S.  Bureau  of  Fisheries. 

This  form  might  be  taken  for  a  variety  of  A.  briseis,  but  is  dis- 
tinguished by  its  more  emphatic  and  somewhat  different  sculpture, 
its  white  base,  and  the  short  pillar  and  canal.  The  anal  sulcus  is 
much  more  shallow  and  the  outer  lip  less  produced. 

ANTIPLANES  AMYCU8,  mw  ipmIw. 

Plate  11,  fig.  5. 

Shell  white,  covered  with  a  brownish  olive  periostracum ;  with  five 
or  more  moderately  rounded  whorls  exclusive  of  the  (lost)  nucleus; 
suture  distinct  with  a  wide  rounded  ridge  in  front  of  it,  forming  the 
posterior  boundary  of  the  anal  fasciole;  spiral  sculpture  of  a  few  ob- 
scure threads  on  the  fasciole  and  in  front  of  the  shoulder  8  or  9,  on 
the  last  whorl  15  to  18  flattish,  rather  close-set  threads  smaller  and 
closer  anteriorly  and  absent  from  the  canal ;  axial  sculpture  of  more 
or  less  distinct  incremental  lines,  and  on  the  upper  spire  of  about 
15  very  oblique  anteriorly  protracted  riblets  chiefly  visible  at  the 
shoulder  and  obsolete  on  or  entirely  absent  from  the  last  two  whorls; 
anal  sulcus  wide,  deep,  rounded,  the  fasciole  slightly  impressed ;  outer 
lip  thin,  sharp,  arcuately  produced;  inner  lip  erased,  pillar  short, 
white,  obliquely  attenuated  in  front;  canal  short,  wide,  distinct, 
slightly  recurved.  Height  of  four  whorls,  21.5;  of  last  whorl,  15; 
diameter  at  decollation,  3;  of  last  whorl,  9.5  mm.  Cat.  No.  226163, 
U.S.N.M. 

Range. — Station  3670,  in  Monterey  Bay,  California,  in  581  fathoms, 
mud,  bottom  temperature  37.8°  F.    U.  S.  Bureau  of  Fisheries. 

ANTIPLANES  SANTAROSANA  DalL 

Plate  11,  fig.  3. 

Pleurotoma  (Antiplanes)  santarosana  Dall,  Proc.  U.  S.  Nat.  Mus.,  vol.  24. 
No.  1264,  p.  515,  March,  1902. 

Range. — Off  Santa  Rosa  Island,  California,  in  53  fathoms,  sand. 


Digitized  by 


Google 


so.  2288.    jfEW  MOLLUSKS  OF  THE  FAMILY  TVRRITIDAE—DALL.        37 


ANTIPLANES  AMPHITRITE,  new  i 

Plate  9,  fig.  1. 

Shell  white,  covered  with  a  pale  olivaceous  periostracum,  of  five 
or  more  well-rounded  whorls  exclusive  of  the  (lost)  nucleus,  having 
a  rounded  shoulder  and  distinct  not  appressed  suture;  axial  sculpture 
of,  on  the  spire,  obscure  nodulations  at  the  shoulder  (about  15  on 
the  penultimate  whorl)  which  do  not  form  ribs  and  are  absent  from 
the  last  whorl;  incremental  lines  fine  but  obscure;  beside  these  there 
are  minute,  anteriorly  obliquely  retractive  lines  somewhat  micro- 
scopically reticulated  by  the  lines  of  growth;  there  is  no  spiral 
sculpture  except  on  some  specimens  a  few  obsolete  lines  on  the  base; 
anal  sulcus  shallow,  slightly  removed  from  the  suture,  the  fasciole 
lightly  impressed  on  the  last  whorl;  aperture  narrow,  the  outer  lip 
thin,  sharp,  arcuately  produced ;  inner  lip  erased,  pillar  white,  solid 
straight,  anteriorly  obliquely  attenuated;  canal  wide,  straight,  dis- 
tinct. Height  of  five  whorls,  13.5;  of  last  whorl,  10;  diameter,  6mm. 
Cat.  No.  209953,  U.S.N.M. 

Range* — Station  4415,  off  Santa  Barbara  Island,  California,  in 
638  fathoms,  muddy  bottom;  U.  S.  Bureau  of  Fisheries.  Also  a 
variety  beroe  at  Station  2923  off  San  Diego,  California,  in  822 
fathoms,  mud,  bottom  temperature  39°. 

ANTIPLANES  AMPHITRITE  BEBOfi,  new  rarlety. 

The  variety  differs  in  being  larger,  with  the  suture  appressed,  the 
fasciole  close  to  it,  and  bearing  three  or  four  spiral  grooves;  height 
of  four  whorls,  19;  of  last  whorl,  14;  diameter  at  decollation,  2.5; 
of  last  whorl,  9  mm.    Cat  No.  21466a,  U.S.N.M. 

ANTIPLANES  THALABA  DalL 

Plate  11,  fig.  6. 

Pleurotoma  (Antiplanes)  thalaea  Dall,  Proc.  U.  S.  Nat.  Mus.,  vol.  24,  No. 
1264,  p.  514,  March,  1902. 
Banffe.—Ofi  San  Luis  Obispo,  California,  in  252  fathoms,  and 
north  to  the  Aleutian  Islands. 

BOBSONELLA  BARBABENSIS,  mw  tpeefes. 

Plate  12,  fig.  6. 

Shell  solid,  of  six  or  more  whorls,  the  apex  decollated,  the  perios- 
tracum  greenish  olive  over  a  white  substratum,  yellowish  on  the 
pillar;  suture  distinct  with  a  convex  spiral  band  between  it  and  the 
fasciole;  spiral  sculpture  of  a  pronounced  keel  in  front  of  the  fasciole, 
on  the  upper  part  of  the  spire  this  keel  may  be  more  or  less  undu- 
lated ;  in  front  of  the  keel  the  surface  is  retractively  somewhat  irregu- 
larly obliquely  grooved,  with  wider  flattish  interspaces  upon  which 


Digitized  by 


Google 


38  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vol.  56. 

is  a  minute  protractively  looped  sculpture"  giving  a  vermicular  aspect 
to  the  surface  under  a  magnifier;  aperture  ovate,  simple,  the  outer 
lip  thin  and  sharp,  the  anal  sulcus  wide  and  moderately  deep,  the 
pillar  straight,  attenuated  in  front,  the  plait  hidden  behind  it,  the 
canal  short  and  wide,  the  operculum  missing.  Height  of  shell,  29 ;  of 
last  whorl,  20;  diameter,  12  mm.    Cat.  No.  96841,  U.S.N.M. 

Range. — Off  Santa  Barbara  Island,  California,  in  302  to  614 
fathoms,  sand,  bottom  temperature  41.4°  F.  U.  S.  Bureau  of  Fish- 
eries steamer  Albatross. 

In  these  species  the  plait  on  the  pillar  is  generally  hidden  behind 
the  pillar  so  as  to  be  invisible  from  a  front  view  of  the  aperture. 

BORSONELLA  NYCHIA,  new  tpecies. 

Plate  12,  fig.  2. 

Shell  white  with  an  olivaceous  periostracum,  biconic,  acute,  the 
nucleus  (eroded)  of  one  or  two  whorls,  with  about  six  subsequent 
whorls,  rapidly  enlarging,  flatly  descending  from  a  distinct,  not  ap- 
pressed  suture  to  the  periphery  and  with  the  last  whorl  conically  at- 
tenuated in  front;  spiral  sculpture  of  an  obscure  thickening  in 
front  of  the  suture,  fine  rather  irregular  striae  thence  to  the  pe- 
riphery, crossed  obliquely  by  irregular  scratches,  a  prominent  angle 
at  the  periphery  which  on  the  spire  is  just  behind  the  suture,  and  on 
the  last  whorl  is  ornamented  with  nine  or  ten  prominent  nodules 
with  wider  interspaces ;  on  the  base  the  striae  are  coarser  and  more 
irregular,  the  interspaces  assuming  the  form  of  (about  15)  flattish 
threads,  sparser  on  the  canal ;  axial  sculpture  of  fine  incremental  lines 
arcuate  on  the  anal  fasciole;  aperture  elongate  triangular,  the  anal 
sulcus  very  wide  and  shallow,  outer  lip  thin,  sharp,  smooth  within, 
arcuate  in  front  of  the  periphery ;  inner  lip  erased,  pillar  solid,  short 
with  a  single  plication  near  the  body,  attenuated  in  front,  straight; 
canal  hardly  differentiated,  somewhat  produced.  Height  of  shell, 
12 ;  of  last  whorl,  8 ;  diameter,  5.5  mm.    Cat.  No.  208891,  U.S.N.M. 

Range. — Station  4361,  off  Point  Loma,  California,  in  101  fathoms, 
sandy  bottom ;  U.  S.  Bureau  of  Fisheries. 

BORSONELLA  OMPHALE,  new  specie*. 

Plate  12,  fig.  4. 

Shell  slender,  acute,  with  eight  flattish  whorls  exclusive  of  the 
{lost)  nucleus,  white  covered  by  a  very  light  olive  gray  periostracum; 
suture  distinct,  fasciole  hardly  impressed ;  spiral  sculpture  of  obscure 
striae,  sparser  on  the  base;  axial  sculpture  of  incremental  faint  lines 
arcuate  on  the  anal  fasciole;  aperture  narrow,  anal  sulcus  wide,  mod- 
erately deep;  outer  lip  thin,  prominently  arcuate  in  front  of  the  pe- 
riphery ;  inner  lip  erased,  pillar  strong  with  a  single  fold  near  the 
body;  attenuated  in  front;  canal  short.  Height  of  shell,  16;  of  last 
whorl,  10;  diameter,  6  mm.    Cat  No.  209174,  U.S.N.M. 
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Range. — Station  4309,  off  Point  Loma,  California,  in  78  fathoms, 
sand,  U.  S.  Bureau  of  Fisheries. 


BORSONBLLA  NICOLI,  new 

Plate  12,  fig.  1. 

Shell  solid,  white,  covered  with  a  pale  straw-colored  periostracum. 
of  eight  whorls  exclusive  of  the  (lost)  nucleus,  the  suture  distinct 
with  a  slightly  swollen  margin;  axial  sculpture  of  (on  the  penulti- 
mate whorl  about  nine)  nodular  ribs,  peripheral  on  the  spire,  becom- 
ing obsolete  on  the  last  whorl,  beginning  in  front  of  the  f asciole  and 
obscure  beyond  the  periphery ;  spiral  sculpture  of  fine  striae,  visible 
only  in  occasional  spots,  the  f asciole  somewhat  constricted;  beside 
this  there  are  faint  traces  of  vermicular  sculpture  visible  under  a 
glass,  reminiscent  of  the  sculpture  in  B.  barbarensis;  aperture  nar- 
row, anal  sulcus  moderately  deep,  outer  lip  thin,  arcuate,  body  and 
pillar  smooth,  the  plait  hidden  behind  the  columella  which  is  at- 
tenuate in  front,  canal  short  and  wide.  Height  of  shell,  22 ;  of  last 
whorl,  13;  diameter,  8  mm.    Cat.  No.  198925,  U.S.N.M. 

Range. — Southwest  of  San  Nicolas  Island,  California,  in  158 
fathoms.    U.  S.  Bureau  of  Fisheries  Steamer  Albatross. 


BOBSONBLLA  BHODOPB,  n«w 

Plate  12,  fig.  3. 

Shell  with  seven  or  more  whorls  exclusive  of  the  (lost)  nucleus, 
white  covered  with  a  pale  olivaceous  periostracum,  suture  distinct, 
not  appressed ;  axial  sculpture  of  rather  strong  irregular  incremental 
lines;  spiral  sculpture  of  a  thickened  band  between  the  suture  and 
the  somewhat  constricted  anal  f  asciole ;  at  the  shoulder  a  blunt  angu- 
lation, in  front  of  which  are  two  obscure  threads  followed  by  a  more 
distinct  thread  on  which  the  suture  is  laid;  on  the  last  whorl  in  front 
of  the  angulation  are  about  18  threads  growing  smaller  and  more 
close-set  anteriorly;  there  is  no  siphonal  f asciole;  aperture  rather 
narrow,  anal  sulcus  shallow  rounded,  outer  lip  thin,  arcuate,  sharp; 
inner  lip  erased,  pillar  straight,  obliquely  attenuated  in  front ;  canal 
rather  wide,  not  recurved.  Height  of  shell,  19;  of  last  whorl,  11; 
diameter,  7  mm.    Cat  No.  212361,  TJ.S.N.M. 

Range. — Station  2953,  off  Santa  Eosa  Island,  California,  in  82 
fathoms,  gray  sand  and  broken  shell.    U.  S.  Bureau  of  Fisheries. 

Genus  LORA  GisteL 

Since  the  name  Bela  (Leach  MS.)  Gray,  1847,  has  been  shown  to 
be  synonymous  with  Mangelia  Risso,  having  the  same  type,  the  ques- 
tion arises  what  name  shall  be  adopted  in  its  place?  The  name 
Pleurotomina  was  proposed  by  Gray  in  1838 1  as  a  group  name, 

*  Ann.  Nat  Hist,  vol.  1,  p.  28,  1838. 
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apparently  of  subfamily  value,  including  various  Pleurotomids, 
among  them  Drittia  Gray.  Nine  years  later  in  some  catalogues  of 
local  faunas 1  this  name  was  used  in  a  generic  sense  by  Beck  for  an 
undescribed  species  said  (p.  115)  only  to  be  "nahe  turric.  Mont." 
Earlier  in  the  same  work  the  name  is  cited  as  of  Gray,  as  if  it 
covered  all  small  Pleurotomids.  Not  until  1869  was  Beck's  species 
described  by  Morch 2  under  the  name  of  "  Pleurotoma  (Ischnula)  im- 
pressa  Beck,"  from  Bell  Sound,  Spitsbergen.  As  neither  genus  nor 
species  was  described  in  1847,  the  opinion  prevails  that  Pleurotomdna 
can  not  be  adopted.  The  next  name  is  Lara  Gistel 8  proposed  with 
the  sole  species  Defranoia  viridvla  O.  Fabricius,  which  must  be  taken 
as  type.  This  species,  as  Fabricius's  description  indicates,  is  a  Beta; 
the  type-specimen  at  Copenhagen  confirms  this  opinion.  How  it 
has  come  to  be  regarded  as  an  Admete  is  not  easy  to  understand. 

Subsequently  Morch4  proposed  for  part  of  the  Belas  of  authors 
the  name  Oenopota,  rendered  Onopota  by  H.  and  A.  Adams.  Under 
the  circumstances  Lara  seems  entitled  to  adoption. 

LORA  PITTSA,  new  species. 

Plate  16,  fig.  7. 

Shell  small,  translucent  white,  with  a  one  sided  subglobular  smooth 
nucleus  of  a  whorl  and  a  half,  and  about  four  subsequent  whorls; 
suture  distinct,  anal  fasciole  sloping  to  a  corded  shoulder;  spiral 
sculpture  begins  by  two  strong  cords,  one  of  which  marks  the  shoulder 
and  to  these  are  added  by  intercalation  until  the  penultimate  whorl 
has  four  and  the  last  whorl  fourteen,  not  counting  the  threads  on  the 
canal ;  these  are  reticulated  by  axial  cords  of  similar  size  which  do  not 
form  ribs  or  nodes  though  the  posterior  cord  at  the  shoulder  is 
slightly  undulated;  anal  sulcus  obscure,  aperture  simple,  inner  lip 
erased,  canal  short.  Height  of  shell,  5.5 ;  of  last  whorl,  3.5 ;  diameter, 
2  mm.    Cat.  No.  209851,  U.S.N.M. 

Range. — From  Point  Pinos  to  San  Diego,  California,  in  62  to 
680  fathoms.    U.  S.  Bureau  of  Fisheries  steamer  Albatross. 

?  LORA   HALTTROPA,  new   speciee. 

Plate  16,  fig.  6. 

Shell  small,  white,  with  a  subglobular  smooth  nucleus  of  a  whorl 
and  a  half,  followed  by  four  and  a  half  subsequent  whorls;  suture 
appressed,  undulated  by  the  ends  of  the  ribs,  anal  fasciole  obscure; 
axial  sculpture  of  (on  the  last  whorl  14)  stout  rounded  ribs  which 
extend  to  the  suture  which  they  undulate,  and,  with  some  loss  of 

1Amtl.  Ber.  Deutsche  Naturf.  u.  Aertse,  Kiel,  1847. 
*Mem.  Soc.  Mai.  de  Belgique,  vol.  4,  p.  21,  1869. 
•Natnrg.  Thlerr.,  p.  IX,  1848. 

♦Yoldi  Catalogue,  vol.  1,  p.  78,  1852,  no  type  cited  or  description  given.  Pleurotoma 
pleurotomaria  first  species,  which  I  now  select  as  type. 
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emphasis,  to  the  canal;  the  interspaces  are  equal  or  narrower;  spiral 
sculpture  begins  at  the  shoulder  and  consists  of  very  minute  equal, 
regular  close-set  flattish  threads  which  are  less  conspicuous  on  the 
ribs  and,  in  the  interspaces,  are  segmented  by  the  incremental  lines; 
aperture  simple,  inner  lip  erased,  canal  short,  proximately  con- 
stricted, marking  a  perceptible  siphonal  fasciole.  Height  of  shell,  6 ; 
of  last  whorl,  4;  diameter,  2.6  mm.    Cat.  No.  96216,  U.S.N.M. 

Range. — Magellan  Strait,  in  61  fathoms,  sand  bottom  temperature 
48°  F. 

There  is  a  possibility  that  this  shell  may  belong  to  another  genus, 
but  in  the  absence  of  the  operculum  and  soft  parts,  this  can  not  be 
decided. 

LOBA  BRACKS,  mw  tpeeto. 

Plate  r,  fig.  3. 

Shell  small,  short,  stout,  blunt,  of  about  four  and  a  half  whorls; 
anal  fasciole  sloping  toward  a  carinate  beaded  shoulder,  retractively 
wrinkled  between  the  distinct  suture  and  a  nearly  median  thread; 
axial  sculpture  of  (on  the  last  whorl  about  30)  small,  narrow,  pro- 
tractive  equal  ribs  with  subequal  interspaces,  obsolete  on  the  base, 
each  beginning  at  a  bead  on  the  carina ;  spiral  sculpture  of  fine  sharp 
equal  and  equidistant  striae  covering  the  shell  in  front  of  the  carina, 
cutting  minutely  the  summits  of  the  ribs,  with  wider  flattish  inter- 
spaces; aperture  rather  wide,  simple;  canal  short,  deep,  recurved* 
Height  of  shell,  4.5 ;  of  last  whorl,  3 ;  diameter,  3.3  mm.  Cat.  No. 
96486,  U.S.N.M. 

Range. — Galapagos  Islands  in  812  fathoms,  ooze,  bottom  tempera- 
ture 38.4°  F.-  U.  S.  Bureau  of  Fisheries  steamer  Albatross. 

LOBA  ANTIPODA,  mw  tv*m. 

Plate  19,  fig.  1. 

Shell  small,  wliitish,  elevated,  with  a  smooth  bulbous  nucleus  and 
about  five  shouldered  whorls;  suture  distinct,  slightly  appressed, 
anal  fasciole  wide,  sloping,  concavely  wrinkled ;  shoulder  marked  by 
a  stout  smooth  slightly  undulated  cord  in  front  of  which  are  three 
or  four  smaller  threads  and  beyond  those  still  smaller  close-set 
threadlets  extending  to  the  end  of  the  canal;  axial  sculpture  of  (on 
the  penultimate  whorl  about  14)  protractively  arcuate  ribs  with  sub- 
equal  interspaces,  feebler  on  the  last  whorl  and  obsolete  on  the  base; 
canal  straight,  rather  long,  aperture  simple ;  the  spiral  sculpture  does 
not  nodulate  the  axial  ribs  and  is  most  distinct  in  the  interspaces. 
Height  of  shell,  5;  of  last  whorl,  3;  diameter,  2.4  mm.  Cat.  No. 
209450,  U.S.N.M. 

Range. — Magellan  Strait,  in  61  fathoms,  mud,  bottom  temperature 
53.9°  F.    U.  S.  Bureau  of  Fisheries  steamer  Albatross. 
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LOBA  HBALYI,  m 

Plate  16,  fig.  8. 

Shell  white,  more  or  less  discolored  by  ferruginous  red  (probably 
adventitious)  with  five  and  a  half  rounded  whorls,  a  subglobular 
smooth  nucleus  forming  one  and  a  half  of  these;  spiral  sculpture  of 
(on  the  penultimate  whorl  6  or  7,  on  the  last  whorl  about  14)  coarse 
rather  irregular  cords  with  narrower  channelled  interspaces,  the 
cords  more  or  less  nodulated  by  incremental  lines  and  on  the  spire 
by  obscure  ribbing;  suture  distinct,  aperture  narrow,  simple;  pillar 
white,  erased,  canal  short,  straight.  Height  of  shell,  15;  of  last 
whorl,  10;  diameter,  7  mm    Cat.  No.  223908,  U.S.N.M. 

Range. — Arctic  Ocean  north  of  Bering  Straits. 

Named  in  honor  of  the  late  Capt.  M.  A.  Healy,  of  the  United  States 
Revenue  Marine,  a  frequent  contributor  to  the  national  collection. 

LORA  POPOVIA,  mw  ipmIm. 

Plate  14,  flg.  8. 

Shell  white  with  straw-colored  periostracum,  six  shouldered 
whorls,  a  subglobular  small  nucleus,  and  distinct  suture;  spiral 
sculpture  of  (on  the  upper  whorl  four  or  five)  rounded  threads,  be- 
tween the  shoulder  and  the  succeeding  suture,  the  threading  obsolete 
on  the  last  whorl  or  reduced  to  fine  striation  on  the  base  and  canal ; 
axial  sculpture  on  the  spire  of  about  16  short  rounded  ribs  swollen 
at  the  shoulder  and  reaching  the  succeeding  suture,  but  fainter  on  the 
last  whorl  and  absent  from  the  base;  aperture  simple,  pillar  white, 
erased,  canal  short,  straight.  Height  of  shell  13 ;  of  last  whorl,  8 ; 
diameter  5.5  mm.    Cat.  220883,  U.S.N.M. 

Range. — Bristol  Bay,  Bering  Sea,  to  Monterey  Bay,  California, 

LORA  TENUIUBATA  DftlL 

Plate  15f  flg.  4. 
Bela  tenuilirata  Dall,  Amer.  Journ.  Conch.,  vol.  7,  p.  98,  Nov.  1871. 
?  +  Bela  simplex  G.  O.  Saks,  1878,  not  of  Middendorff,  1849. 
The  original  specimen  of  this  species  was  quite  young.    I  now 
figure  the  adult. 

Range. — Point  Barrow,  Arctic  Ocean,  to  the  Shumagin  Islands, 
Alaska. 

LORA  TENUILIRATA  CYMATA,  new  rartotj. 
Plate  16,  flg.  4. 
Shell  resembling  typical  tenuilirata,  but  with  a  higher  and  more 
acute  spire,  and  with  20  or  more  narrow  axial  riblets  on  the  last 
whorl,  obsolete  on  the  base,  and  a  single  spiral  thread  at  the  shoulder. 
Height,  23;  of  last  whorl,  17;  diameter,  10.5  mm.  Cat.  No.  226186, 
U.S.N.M. 

Range. — Nunivak  Island,  Bering  Sea,  to  the  Shumagin  Islands, 
Alaska. 
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LOBA  LAWRENCIANA,  new  name. 

Plate  15,  fig.  6, 

Bela  tenuilirata  Kbause,  Arch.  f.  Naturg,  vol.  51,  heft  3,  p.  274,  pL  18, 
flg.  8,  1886;  not  of  DaU,  1871. 

Range. — Point  Belcher,  Arctic  Ocean,  to  the  Pribilof  Islands, 
Bering  Sea. 

LORA  MTTRATA,  new  species. 

Plate  16,  fig.  1. 

Shell  resembling  tenuilirata  cymata,  but  with  sharper  sculpture, 
higher  spire,  shorter  aperture,  more  gyrate  pillar,  and  darker  color, 
especially  on  the  keel  at  the  shoulder.  Height  of  shell,  24;  of  last 
whorl,  16;  diameter,  11  mm.    Cat.  No.  87857,  U.S.N.M. 

Range. — Port  Clarence,  Bering  Strait,  to  the  Shumagin  Islands, 
Alaska. 

LORA  PAVLOVA,  new  species. 

Plate  14,  fig.  9. 

Shell  white,  thin,  and  delicate,  with  six  or  more  whorls,  the 
nucleus  eroded;  spiral  sculpture  of  fine  striae  with  wider  flat  inter- 
spaces minutely  cut  into  segments  by  close  regular  incremental  lines, 
whorls  subangulate  at  the  shoulder;  axial  sculpture  of  sharp,  sig- 
moid riblets  (22  or  more  on  the  penultimate  whorl)  obsolete  on  the 
base  and  on  most  of  the  last  whorl;  anal  sulcus  wide,  shallow ;  aper- 
ture simple,  inner  lip  erased.  Height  of  shell,  18.5;  of  last  whorl, 
12.5;  diameter,  9  mm.    Cat.  No.  226200,  U.S.N.M. 

Range. — Station  8607,  off  the  Pribilof  Islands,  Bering  Sea,  in 
987  fathoms,  mud,  bottom  temperature  85.9°  F.  U.  S.  Bureau  of 
Fisheries  steamer  Albatross. 


LORA  CHIACHIANA,  ne 

Plate  14,  fig.  7. 

Shell  olive  brown,  with  five  whorls,  the  nucleus  eroded,  suture 
distinct;  upper  whorls  with  about  16  axial,  rather  rude,  roughly 
sigmoid  riblets  crossing  the  whorls,  obsolete  on  the  latter  half  of  the 
shell,  the  incremental  lines  irregular;  spiral  sculpture  of  almost 
obsolete  fine  spiral  striae  most  evident  on  the  last  whorl,  the  inter- 
spaces flattish,  wider,  or  subequal ;  aperture  brownish,  simple,  pillar 
white,  canal  slightly  recurved. ,  Height  of  shell,  20;  of  last  whorl, 
14;  diameter,  9  mm.    Cat  No.  206207,  U.S.N.M. 

Range. — Chiachi  Islands,  Aleutian  chain. 

LORA  ALITAKENSIB,  new  species. 

Plate  15,  flg.  7. 

Shell  thin,  pale  yellowish,  with  touches  of  reddish  brown  on  the 
prominences,  with  about  six  whorls,  the  nucleus  eroded,  the  suture 
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distinct;  axial  sculpture  of  (on  the  last  whorl  14)  sigmoid  ribs 
which  cross  the  whorls  and  reach  the  canal  with  subequal  inter- 
spaces; spiral  sculpture  with  narrow  channeled  grooves  with  wider 
flattish  interspaces  often  divided  by  a  central  feebler  groove,  these 
cover  the  whole  surface;  aperture  simple,  inner  Up  erased,  white; 
canal  short,  very  slightly  recurved.  Height  of  shell,  20;  of  last 
whorl,  14;  diameter,  9  mm.    Cat.  No.  222088,  U.S.N.M. 

Range. — Unimak  Island,  Aleutians,  eastward  to  Alitak  Bay,. 
Kodiak. 

LORA  BQUATOBIAUS,  mw  spedm. 

Plate  13,  fl*.  2. 

Shell  white,  rather  solid,  with  about  six  shouldered  whorls,  the 
apex  eroded,  the  suture  distinct,  slightly  constricted  and  appressed ; 
axial  sculpture  of  about  14  rounded  ribs  nearly  reaching  the  canal,, 
with  subequal  interspaces;  incremental  lines  inconspicuous;  spiral 
sculpture  of  uniform  spiral  grooves  with  wider  flattish  interspaces, 
cutting  the  tops  of  the  ribs;  aperture  short,  simple,  inner  lip  callous, 
canal  short,  recurved.  Height  of  shell,  13.5;  of  last  whorl,  9; 
diameter,  6  mm.    Cat.  No.  97092,  U.S.N.M. 

Range. — Coast  of  Ecuador  to  Patagonia  in  401  to  122  fathoms. 

LORA  PRIBILOVA,  new  tpecftes. 

Plate  16,  fig.  3. 

Shell  white  with  a  strawcolored  periostracum  and  about  six 
roughly  sculptured  whorls,  the  apex  eroded;  suture  distinct,  axial 
sculpture  of  (on  the  last  whorl  16)  rounded  narrow  riblets  cross- 
ing the  whorls  and  obsolete  on  the  base ;  spiral  sculpture  of  (on  the 
spire  three,  on  the  last  whorl  four)  prominent  rounded  cords  more 
or  less  nodose  at  the  intersections  with  the  ribs,  and  between  the 
cords  two  or  three  fine  threads  and  a  few  finer  striae ;  the  posterior 
cord  forms  a  shoulder  to  the  whorl;  on  the  canal  the  cords  and 
threads  become  more  uniform;  aperture  simple,  pillar  erased. 
Height  of  shell,  12;  of  last  whorl,  8;  diameter,  5.5  mm.  Cat.  No. 
225573,  U.S.N.M. 

Range. — Cape  Lisburne,  Arctic  Ocean,  south  to  Esteros  Bayr 
California. 

LORA  INEQUITA,  new  species. 

Plate  16,  fig.  9. 

Shell  yellowish  white,  thin,  of  about  six  moderately  rounded 
whorls,  the  nucleus  eroded ;  suture  distinct ;  spiral  sculpture  on  the 
early  whorls  of  two  strong  cords  one  on  each  side  of  the  periphery,, 
between  which  are  first  one,  later  two,  and  finally  four  smaller 
threads;  the  posterior  cord  gives  the  whorl  a  slight  shoulder;  on  the 
last  whorl  in  front  of  the  anterior  cord  to  the  end  of  the  canal  are 
smaller,  more  or  less  alternate  flattish  cords  close-set,  the  inter- 
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spaces  wider  on  the  canal;  axial  sculpture  of  (on  the  penultimate 
whorl  about  20)  rounded  sigmoid  ribs  with  wider  or  subequal  inter- 
spaces, crossing  the  early  whorls,  becoming  less  evident  on  the  later 
whorls,  and  obsolete  on  the  base  of  the  last  whorl;  the  incremental 
lines  are  more  or  less  evident;  aperture  narrow,  simple;  pillar 
white,  erased,  attenuated  in  front.  Height  of  shell,  11;  of  last 
whorl,  7;  diameter,  4  mm.    Cat.  No.  222238,  U.S.N.M. 

Range. — Plover  Bay,  Bering  Sea,  south  to  Boca  de  Quadra, 
Alaska. 

LORA  8URANA,  new  ipedii. 
Plate  14,  fig.  6. 

Shell  thin,  white,  small,  with  about  six  whorls,  the  nucleus  de- 
fective, the  suture  distinct ;  anal  fasciole  extending  from  the  suture 
to  a  cord  which  forms  a  shoulder  to  the  whorl,  retractively  loop- 
wrinkled  ;  axial  sculpture  in  front  of  the  shoulder  of  numerous  low 
narrow  sigmoid  riblets  with  subequal  interspaces,  obsolete  on  the 
base,  on  the  spire  crossing  the  whorls;  spiral  sculpture  of  somewhat 
unequal  flattish  threads  with  equal  or  wider  interspaces,  crossing  the 
shell,  not  nodulous  at  the  intersections;  aperture  simple,  canal 
short,  twisted,  developing  an  evident  siphonal  fasciole;  operculum 
normal.  Height  of  shell,  9;  of  last  whorl,  6;  diameter,  4  mm.  Cat. 
No.  206590,  U.S.N.M. 

Range. — From  off  Point  Sur  to  off  Point  Pinos,  California,  in  292 
to  398  fathoms,  mud,  bottom  temperature  41°  F. 

LORA  TABULATA  Carpenter. 

Plate  14,  fig.  1. 
llangelia  t  tabula ta  Cahpenteb,  Ann.  Mag.  Nat.  Hist.,  ser.  3,  vol.  15,  p.  29, 
Jan.,  1865. 
Range. — Sitka,  Alaska,  to  Monterey,  California. 
In  fully  adult  specimens  there  is  sometimes  a  thickening  near  the 
anterior  end  of  the  pillar  which  in  some  individuals  approaches  a 
fold,  but  is  not  carried  into  the  interior  on  the  pillar. 

LORA  NAUANKNSIS,  mw  ipmIm. 
Plate  15,  fig.  8. 

Shell  short-fusiform,  white  with  a  brown  band  in  front  of  the 
suture  and  another  on  the  base,  or  all  white,  with  about  five  whorls 
and  a  very  small  blunt  nucleus,  suture  distinct,  whorls  moderately 
rounded;  axial  sculpture  of  (on  the  penultimate  whorl  about  25) 
narrow  crowded  sigmoid  ribs  not  passing  the  periphery  but  extend- 
ing from  the  preceding  suture  with  narrower  interspaces;  spiral 
sculpture  of  narrow  grooves  with  wider  interspaces,  more  close  to- 
ward the  base  and  on  the  spire  cutting  the  summits  of  the  ribs ;  aper- 
ture simple,  pillar  white,  erased;  canal  short,  straight.    Height  of 
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shell,  11;  of  last  whorl,  8;  diameter,  5.5  mm.     Cat  No.  220827, 
U.S.N.M. 

Range. — Nazan  Bay,  Atka  Island,  Aleutian  Islands,  in  about  12 
fathoms ;  a  few  worn  specimens  from  Norton  Sound  may  belong  here. 

LORA  EXCURVATA  Carpenter. 

Plate  14,  fig.  5. 
Bela  exourvata  Carpentek,  Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1865,  p.  63. 
Range. — Bristol  Bay,  Bering  Sea,  to  Puget  Sound. 

LORA  KRAUSEI  DalL 

Plate  15,  fig.  3. 
Bela  krwusei  Daix,  Proc.  U.  S.  Nat  Mus.,  vol.  9,  1886,  p.  301,  pi.  4,  fig.  4. 
Range. — Port  Etches,  Alaska,  in  15  fathoms,  sand. 

LOBA  MQNTERBAU8,  mw  ■»•<*». 

Plate  15,  fig.  9. 

Shell  very  similar  to  L.  surana,  but  larger,  with  the  same  number 
of  whorls,  the  ribs  less  numerous,  more  emphatic,  with  wider  inter- 
spaces, and  a  less  conspicuous  cord  at  the  shoulder.  Height  of  shell, 
12;  of  last  whorl,  8;  diameter,  5.3  mm.    Cat.  No.  226160,  U.S.N.M. 

Range. — Monterey  Bay,  in  581  fathoms,  mud,  bottom  temperature 
37.8°  F.   U.  S.  Bureau  of  Fisheries  steamer  Albatross. 


LORA  QUADRA,  m 

Plate  15,  fig.  2. 

Shell  short  and  stout,  white  with  about  five  whorls,  the  apex  eroded, 
suture  distinct,  the  anal  fasciole  narrow,  excavated,  finely  spirally 
striated ;  axial  sculpture  of  (on  the  last  whorl  about  18)  stout  nearly 
vertical  ribs  angulated  at  the  edge  of  the  fasciole,  forming  a  narrow 
shoulder,  but  without  a  limiting  cord,  with  usually  narrower  inter- 
spaces and  obsolete  on  the  base,  the  incremental  lines  not  conspicuous ; 
spiral  sculpture  of  spiral  grooves  with  much  wider  flat  interspaces, 
the  canal  constricted,  spirally  threaded,  very  short;  aperture  simple, 
inner  lip  erased.  Height  of  shell,  8 ;  of  last  whorl,  6 ;  diameter,  4.5 
mm.    Cat.  No.  223606a,  U.S.N.M. 

Range. — Aleutian  Islands  to  Puget  Sound. 

LORA  DIEGENSIS,  mw  ap^dM. 

Plate  16,  fig.  10. 

Shell  white  with  a  pale  brownish  periostracum  and  five  shouldered 
whorls,  the  nucleus  eroded;  suture  distinct,  anal  fasciole  narrow, 
spirally  threaded,  bounded  in  front  by  the  angle  of  the  shoulder; 
spiral  sculpture  of  on  the  spire  three  to  five  subequal  cords  with  equal 
interspaces,  on  the  last  whorl  about  14  slightly  swollen  at  the  inter- 
sections; axial  sculpture  of   (on  the  penultimate  whorl  about  24) 
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cord  like  riblets,  beaded  at  the  shoulder,  obsolete  on  the  base,  the  rec- 
tangular interstices  marked;  aperture  simple,  pillar  erased,  atten- 
uated in  front,  canal  well  marked,  straight.  Height  of  shell,  8.5 ;  of 
last  whorl,  6;  diameter,  4  mm.    Cat.  No.  209421  a,  U.S.N.M. 

Range.— OH  San  Diego,  California,  and  south  to  Cape  San  Quen- 
tin,  Lower  California,  in  112  to  822  fathoms. 

LOKA  LOTTA,  new  apcdM. 

Plate  14,  fig.  4. 

Shell  small,  white,  with  a  pale  straw-colored  periostracum,  nucleus 
eroded,  four  whorls  remaining,  the  general  characters  resembling 
those  of  L.  wrana,  but  the  axial  sculpture  nearly  obsolete,  or  quite 
absent  from  the  last  whorl,  the  shoulder  less  accented,  and  the  canal 
8traighter.  Height  of  shell,  7.5;  of  last  whorl,  6;  diameter,  4  mm. 
Cat  No.  210725,  U.S.N.M. 

Range. — Queen  Charlotte  Islands,  British  Columbia,  in  876  fath- 
oms, mud,  bottom  temperature  36.5°  F. 

LORA  KYSKANA,  ntw  ipMki. 

Plate  14,  fig.  3. 

Shell  belonging  to  the  group  of  L.  fidicula  Gould,  but  with  looser 
and  less  regular  sculpture,  white,  the  nucleus  defective,  with  about 
six  shouldered  whorls;  suture  distinct,  anal  fasciole  obscure,  undu- 
lated by  the  ends  of  the  ribs,  spirally  striated ;  axial  sculpture  of  (on 
the  last  whorl  14  or  15)  rounded  ribs  with  wider  interspaces,  promi- 
nent at  the  shoulder,  crossing  the  whorls  at  the  spire,  obsolete  on  the 
base;  spiral  sculpture  of  numerous  narrow  channeled  grooves  with 
wider  flattish  interspaces,  not  nodulating  the  summits  of  the  ribs; 
on  the  spire  the  interspaces  are  more  cordlike,  six  or  seven  between 
the  shoulder  and  the  succeeding  suture;  aperture  simple,  inner  lip 
erased,  canal  short,  straight.  Height  of  shell,  10.5 ;  of  last  whorl,  7 ; 
diameter,  4.5  mm.    Cat.  No.  224286,  U.S.N.M. 

Range. — Aleutian  Islands  to  Puget  Sound. 

LORA  MIONA,  new  apwiM. 

Plate  14,  fig.  2. 

This  is  another  species  of  the  fidicula  group,  white,  small,  roundly 
shouldered  with  rather  coarse  sculpture  on  the  spire,  which  becomes 
obsolete  on  the  last  whorl;  axial  sculpture  of  (on  the  penultimate 
whorl  13)  rounded  irregular  ribs  with  subequal  interspaces,  the  ribs 
nodulate  by  the  intersection  of  three  or  four  rather  strong  spiral 
cords  with  narrower  interspaces;  on  the  last  whorl  the  ribs  are  ob- 
solete and  the  spiral  sculpture  feebler,  flatter,  and  with  occasional 
intercalary  smaller  threads;  anal  fasciole  and  sulcus  obscure,  aper- 
ture narrow,  inner  lip  erased,  canal  short.  Height  of  shell,  8 ;  of  last 
whorl,  5;  diameter,  3.5  mm.    Cat.  No.  252208,  U.S.N.M. 

Range. — Sitka,  Alaska,  to  Puget  Sound. 
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LORA  HABPA  DftlL 

Mangilia  (Beta)  plicifera  F.  Schmidt,  Mammut  Exp.,  Mem.  Imp.  Acad.  St. 

Petersburg,  ser.  7,  vol.  18,  No.  1,  pp.  57, 168,  pi.  4,  figs.  4,  5, 1872.    Not  of 

S.  Wood,  Crag  Moll.,  p.  64,  pi.  7,  fig.  15,  1848  (as  CXavaUOa). 
Bela  harpa  Dall,  Proc.  U.  S.  Nat  Mus.,  vol  7,  1884,  p.  523;  vol  9,  1886, 

p.  300,  pi.  4,  fig.  12. 
Bela  8chmidti  Fbiele,  North  Atlantic  Exp.,  p.  10,  pL  8,  fig.  6,  1886. 
Bela  turpa  "  Dall ,"  Fbielb,  North  Atlantic  Exp.,  p.  10,  In  footnote,  err.  typ. 

for  harpa. 

Range. — Arctic  Ocean  near  Point  Barrow  and  south  to  Queen 
Charlotte  Sound,  British  Columbia.  Quaternary  of  Novaia  Zemlia 
(Schmidt).    Spitsbergen  (Friele).    Kara  Sea  (Leche). 


LORA  REGULUS,  tm 

Plate  15,  fig.  1. 

Shell  small,  white,  slender,  with  predominant  spiral  sculpture,  five 
whorls,  the  nucleus  eroded;  anal  fasciole  constricted,  narrow,  the 
suture  inconspicuous,  appressed;  axial  sculpture  occasional  faint 
traces  of  threadlike  obsolete  ribs;  spiral  sculpture  of  (on  the  penulti- 
mate whorl  four  or  five,  on  the  last  whorl  about  nine)  flattish,  some- 
what undulated  spirals  with  irregular  interspaces,  usually  wider  on 
the  last  whorl,  and  on  the  canal  finer  close  spiral  threads;  aperture 
narrow,  inner  lip  erased,  canal  short,  slightly  recurved.  Height  of 
shell,  8 ;  of  last  whorl,  5 ;  diameter,  3  mm.    Cat  No.  207262,  U.S.N.M. 

Range. — Off  Point  Reyes,  California,  in  61  fathoms,  rocky  bottom, 
temperature  48.5°  F. 

LORA  IMPRESSA  Mtrch. 

"  Pleurotomina  n.  sp.  nahe  tnrric.  Mont"  Bbck,  Amtl.  Ber.  Deutscher 

Naturt  u.  Aerzte,  Kiel,  1847,  p.  115. 
Pleurotoma  (Ischnula)  impressa  (Beck  MS.)  Mobch,  Mem.  Soc.  Malac.  de 

Belglque,  vol.  4,  p.  21,  1869. 
Bela  impressa  Leche,  Nov.  Zeml.  Moll.,  p.  54,  pi.  1,  fig.  16. — Krause,  Arch.  f. 

Naturg.,  voL  51,  heft  3,  p.  278,  1886. 

Range. — Arctic  Ocean,  near  the  Seahorse  Islands,  south  to  the 
Aleutians  and  eastward  to  St.  Paul,  Kodiak  Island,  Alaska.  On 
the  Atlantic  side,  Bell  Sound,  Spitsbergen,  and  Novaia  Zemlia. 

LORA  LttTKENI,  mw  aped*. 
Plate  16,  fig.  5. 

Shell  small,  white,  with  a  minute  smooth  nucleus  and  five  subse- 
quent whorls;  suture  distinct,  anal  fasciole  narrow,  constricted,  ob- 
scure; axial  sculpture  of  (on  the  last  whorl  26)  narrow  well-defined 
ribs,  slightly  peripherally  prominent  on  the  early  whorls,  with  nar- 
rower interspaces,  extending  from  suture  to  suture  and  on  the  last 
whorl  to  the  canal,  slightly  protractively  arcuate ;  there  are  also  fine 
regular  incremental  lines;  spiral  sculpture  of  numerous  fine  sharp 
striae  with  subequal  interspaces,  which  groove  the  surfaces  of  the 
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ribs  and  become  threadlike  on  the  canal ;  aperture  narrow,  inner  lip 
erased,  canal  short.  Height  of  shell,  8;  of  last  whorl,  5;  diameter, 
3  mm.    Cat  No.  220305,  U.S.N.M. 

Range. — Port  Etches,  Alaska,  in  10  fathoms,  mud ;  W.  H.  Dall. 

Named  in  honor  of  the  late  Professor  Liitken,  of  Copenhagen.  It 
is  a  small  member  of  the  L.  harpa  group. 

LORA  SIXTA,  new  ipecte. 

Plate  16,  fig.  12. 

Shell  small,  white  with  a  pale  olivaceous  periostracum,  of  five  or 
more  whorls  (apex  eroded);  suture  distinct;  anal  fasciole  slightly 
excavated,  sloping  to  a  shoulder;  axial  sculpture  of  (on  the  last 
whorl  about  20)  narrow  rounded  ribs  with  subequal  interspaces, 
obsolete  on  the  base,  slightly  nodulose  on  the  shoulder,  supplemented 
by  fine  regular  almost  microscopic  incremental  lines;  spiral  sculpture 
hardly  visible  on  the  ribs,  of  feeble  threads  with  wider  flat  inter- 
spaces, most  evident  toward  the  canal;  aperture  simple,  inner  lip 
erased,  canal  straight.  Height  of  shell,  8 ;  of  last  whorl,  6 ;  diameter, 
3.5  mm.    Cat.  No.  209235,  U.S.N.M. 

Range. — Off  San  Diego,  California,  in  640  fathoms,  mud,  bottom 
temperature  39°  F.    U.  S.  Bureau  of  Fisheries  steamer  Albatross. 

LORA  ALTHORPBNSIS,  Mff  ipecte. 

Plate  16,  fig.  11. 

Shell  waxen  yellow,  coarsely  sculptured,  small,  of  about  six  whorls, 
including  one  smooth  nuclear  turn;  suture  distinct,  anal  fasciole 
obscure,  anal  sulcus  very  feeble ;  spiral  sculpture  on  the  early  whorls 
of  two  strong  rows  of  nodules  on  the  ribs,  the  cords  connecting  them 
less  conspicuous;  on  the  last  whorl  there  are  about  14  cords,  but 
only  that  at  the  shoulder  is  conspicuous,  the  interspaces  are  narrower 
with  an  occasional  intercalary  thread ;  axial  sculpture  of  (on  the  pe- 
nultimate whorl  about  20)  narrow  nearly  vertical  ribs  with  subequal 
interspaces  reticulating  the  spirals,  with  deep  interstices,  but  on  the 
last  whorl  becoming  obsolete;  aperture  narrow,  inner  lip  erased, 
canal  short,  straight.  Height  of  shell,  6.5 ;  of  last  whorl,  4 ;  diameter, 
2.5  mm.    Cat.  No.  208558,  U.S.N.M. 

Range. — Port  Althorp,  Alaska,  in  Granite  Cove,  in  about  12  fath- 
oms, sand ;  W.  H.  Dall. 

This  species  belongs  to  the  group  of  L.  kyshana^  but  is  a  much 
smaller  shell. 

LORA  TBNUIS8IMA,  Mir  aped*. 

Plate  15,  fig.  5. 

Shell  thin,  fragile,  acute,  whitish,  with  about  six  whorls,  the  nuclear 
whorl  eroded;  suture  distinct,  whorls  evenly  rounded;  spiral  sculp- 
ture of  fine  even  equal  close-set  minute  threads  covering  the  whole 
115690— 19— Proc.N.M.vol.56 4 
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surface;  axial  sculpture  of  almost  microscopic,  even,  regular  incre- 
mental lines,  and  on  the  third  whorl  about  16  small  sharp  ribs  cross- 
ing the  whorl,  with  wider  interspaces  and  becoming  obsolete  on  the 
fourth  whorl ;  anal  sulcus  shallow,  aperture  simple,  inner  lip  erased, 
pillar  attenuated  in  front,  canal  short,  straight.  Height  of  shell,  15 ; 
of  last  whorl,  11 ;  diameter,  6  mm.    Cat.  No.  214207,  U.S.N.M. 

Rfvnge. — Chernoffski  Harbor,  Unalaska  Island,  Alaska,  in  109 
fathoms. 

This  species  is  remarkably  distinct  from  most  of  the  others  de- 
scribed in  this  paper.  Only  one  specimen  was  obtained.  The  oper- 
culum is  shorter  and  broader  than  in  most  of  the  Loras. 

LORA  EUGULATA  TrescheL 

Plate  13,  fig.  6. 

Beta  rugulata  (M511er  MS.)  Troschel,  Geb.  der  Schnecken,  1866,  voL  2, 
p.  44,  pi.  4,  fig.  6.— G.  O.  Sabs,  Moll.  reg.  Arct  Norv.,  p.  230,  pL  2*, 
fig.  6,  1878. — Fbiele,  North  Atlantic  Bxp.,  vol.  2,  p.  8,  pL  7,  figs.  1-7; 
pi.  9,  figs.  1-12, 1886. 
Range. — Bering  Sea,  from  Plover  Bay  to  the  Aleutians  and  Kam- 
chatka and  south  to  Port  Althorp,  Alaska,  in  16  to  69  fathoms,  North 
Atlantic,   Spitsbergen,   Northern   Norway,  with  several   varieties. 
Friele  unites  with  it  L.  assimilis  G.  O.  Sars,  and  L.  gouldii  Verrill. 
The  figured  specimen  is  Cat.  No.  222298,  U.S.N.M. 

LORA  COLPOICA,  new  species. 
Plate  16,  fig.  2. 

Shell  resembling  L.  tenuissimo,  in  sculpture,  but  shorter,  much 
more  distinctly  shouldered,  and  subangulate  at  the  shoulder,  with 
traces  of  axial  sculpture  carried  on  to  the  last  whorl,  but  no  distinct 
ribs  on  the  early  whorls  as  in  that  species.  Height  of  shell,  11 ;  of 
last  whorl,  8.3;  diameter,  6  mm.    Cat.  No.  214193,  U.S.N.M. 

Range. — Tillamook  Bay,  Oregon,  in  786  fathoms,  U.  S.  Bureau  of 
Fisheries  Steamer  Albatross. 

Subfamily  Mangiliinae. 

PLEUKOTOMELLA  HERMINEA,  new  spedes. 

Plate  3,  fig.  6. 

Shell  of  moderate  size,  gray  with  brown  apex;  nucleus  eroded; 
with  a  total  of  eight  whorls ;  suture  distinct,  preceded  by  an  obscure 
thickened  margin,  not  appressed ;  whorls  descending  flatly  from  the 
suture  to  the  shoulder;  axial  sculpture  of  (on  the  last  whorl  10  or 
11)  short,  protractively  oblique  rounded  ribs,  extending  on  the  spire 
from  the  shoulder  to  the  succeeding  suture,  but  on  the  last  whorl 
not  over  the  base ;  and  obscure  incremental  lines  arcuate  on  the  anal 
f asciole ;  spiral  sculpture  on  the  spire  of  three  or  more  threads,  with 
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subequal  interspaces,  in  the  space  between  the  periphery  and  the 
succeeding  suture,  and  on  the  last  whorl  on  the  base  about  twenty 
flatter  spirals  with  narrower  interspaces;  most  of  the  threads  are 
swollen  where  they  pass  over  the  ribs;  aperture  wide  and  short; 
anal  fasciole  deep  and  rounded,  not  quite  adjacent  to  the  suture; 
outer  lip  thin,  produced,  sharp;  body  erased;  pillar  short,  gyrate, 
but  the  axis  not  pervious;  canal  distinct,  short  slightly  recurved. 
Height  of  shell,  19;  of  last  whorl,  12;  diameter,  8  mm.  Cat.  No. 
210544,  U.S.N.M. 

Rcmge. — Station  4407,  off  Catalina  Island,  California,  in  600  fath- 
oms, ooze,  U.  S.  Bureau  of  Fisheries. 

PLEUROTOMELLA  THALAS8ICA,  new  ipecl«t. 
Plate  3,  fig.  4. 

Shell  small,  snow  white,  with  five  or  more  whorls  exclusive  of  the 
(lost)  nucleus;  suture  distinct,  appressed,  the  fasciole  in  front  of  it 
constricted,  giving  the  whorls  a  conspicuous  shoulder;  spiral  sculp- 
ture of  a  few  obsolete  threads  on  the  base,  not  extending  to  the  canal 
and  with  wider  interspaces;  axial  sculpture  of  (on  the  penultimate 
whorl  16)  strong  obliquely  protractive  ribs,  most  prominent  at  the 
shoulder  where  they  begin,  disappearing  on  the  base  and  obsolete 
on  the  last  whorl;  the  incremental  lines  are  inconspicuous;  aperture 
rather  wide,  anal  sulcus  close  to  the  suture,  rounded,  rather  wide  but 
not  deep;  outer  lip  thin,  much  produced;  inner  lip  erased,  pillar 
short,  canal  short,  deep,  distinct,  recurved,  with  a  distinct  siphonal 
fasciole.  Height  of  shell,  10;  of  last  whorl,  5.5;  diameter,  5  mm. 
Cat.  No.  214206,  U.S.N.M. 

Range. — Station  3346,  off  Tillamook  Bay,  Oregon,  in  786  fathoms, 
mud,  bottom  temperature  37.3°  F.    U.  S.  Bureau  of  Fisheries. 

PLEUROTOMELLA  OCEANIDA,  mw  spmIm. 

Plate  3,  fig.  5. 

Shell  small,  thin,  pure  white,  with  five  well-rounded  whorls  with- 
out the  (lost)  nucleus ;  suture  distinct,  anal  fasciole  wide,  arcuately 
wrinkled;  axial  sculpture  of  (on  the  last  whorl  about  30)  narrow 
thread-like  ribs  extending  from  the  fasciole  to  the  base  with  wider 
interspaces;  also  very  fine  close  incremental  lines;  spiral  sculpture 
of  (on  the  penultimate  whorl  five  or  six)  similar  threads  slightly 
nodulous  where  they  intersect  the  ribs,  with  wider  interspaces  in 
each  of  which  is  a  smaller  intercalary  thread ;  this  sculpture  extends 
to  the  base  on  the  last  whorl,  the  interspaces  on  the  canal  have  no 
intercalary  thread;  aperture  rather  wide,  anal  sulcus  rounded,  deep, 
outer  lip  thin,  produced,  inner  lip  and  pillar  erased,  the  columella 
gyrate,  attenuated  in  front,  the  axis  pervious,  the  canal  a  little 
recurved.  Height  of  shell,  12 ;  of  last  whorl,  8.5 ;  diameter  6.7  mm. 
Cat.  No.  123117,  U.S.N.M. 
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Range. — Station  3392,  Gulf  of  Panama,  U.  S.  Bureau  of  Fisheries 
steamer  Albatross  in  1,270  fathoms,  bottom  temperature  36.4°  F. 

GLYPHOSTOMA  THALASS0MA  DalL 

Plate  17,  fig.  2. 

Qlyphostoma  thalassoma  Dall,  Bull.  Mus.  Comp.  Zofll.,  vol.  43,  No.  6,  p. 
290,  Oct  1908. 

Range. — Station  3017,  Gulf  of  California,  off  Cape  Lobos,  in  58 
fathoms,    mud,    bottom    temperature    61.8°    F.    Cat.    No.    110612, 
U.S.N.M.    The  specimen  selected  for  figuring  is  from  76  fathoms 
Cat.  No.  223154,  U.SN.M. 


GLYPHOSTOMA  ADANA,  nm 

Plate  17,  flg.  1. 

Shell  small,  slender,  acute,  whitish  with  the  aperture  more  or  less 
tinged  with  brown;  nucleus  white,  glassy,  with  a  minute  globular 
apex  and  four  subsequent  whorls  changing  abruptly  into  the  sculo- 
ture  of  the  six  subsequent  whorls;  the  first  of  the  latter  has  a  pe- 
ripheral keel  changing  on  the  next  whorl  to  two  and  on  the  later 
whorls  to  three  equidistant  prominent  cords  with  a  smaller  one  be- 
hind and  another  in  front  of  and  close  to  the  suture ;  on  the  last  whorl 
the  latter  is  obsolete  and  on  the  base  there  are  9  or  10  cords  with 
interspaces  widening  toward  the  periphery,  of  which  cords  the  more 
prominent  are  minutely  nodulous  or  swollen  when  they  cross  the 
axial  riblets;  there  is  a  wide  concave  anal  fasciole  in  front  of  the 
suture  with  arcuate  striation ;  the  whorl  at  the  suture  somewhat  ap- 
pressed;  axial  sculpture  is  composed  of  about  a  dozen  rather  feeble 
ribs  extending  from  the  anal  fasciole  forward  to  the  suture,  but 
which  are  nearly  obsolete  on  the  second  half  of  the  last  whorl;  aper- 
ture rather  narrow,  the  outer  lip  varicose,  minutely  denticulate 
within  and  with  a  sharp  edge,  the  anal  sulcus  deep  and  rounded  with 
a  nodular  callus  on  the  body ;  inner  lip  with  six  or  more  denticula- 
tions;  canal  short,  deep,  and  strongly  recurved.  Height  of  shell,  10; 
of  last  whorl,  5 ;  diameter,  3.7  mm.    Cat.  No.  267597,  U.S.N.M. 

Range. — Head  of  Concepcion  Bay,  Lower  California,  Dr.  Paul 
Bartsch. 

This  species  resembles  O.  adria,  but  is  lighter  colored,  smaller,  and 
proportionately  more  slender, 

GLYPH08TOMA  ADRIA,  new  species. 

Plate  17,  flg.  5. 
Shell  small,  slender,  acute,  pale  brownish,  or  with  still  paler  nebu- 
losity ;  with  three  darker  brown  nuclear  whorls,  the  first  minute,  the 
others  regularly  increasing  with  a  deep  suture;  subsequent  whorls 
seven,  the  first  peripherally  keeled,  the  periphery  rather  anterior; 
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subsequent  whorls  with  a  broad  spirally  striated  anal  fasciole  fol- 
lowed by  two  or  three  spiral  cords  strongest  where  they  cross  the 
ribs  and  feebler  in  the  interspaces;  on  the  last  whorl  the  cords  are 
less  prominent,  with  about  equal  spirally  striated  interspaces,  and 
the  cords  continue  becoming  more  close-set  toward  and  upon  the 
canal  to  the  number  of  15  or  more;  axial  sculpture  of  (on  the  last, 
whorl  10,  excluding  the  terminal  varix)  protractively  oblique  ribs, 
extending  from  in  front  of  the  anal  fasciole  stronger  on  the  periphery 
and  obsolete  on  the  base  of  the  whorl;  terminal  varix  strong,  the 
margin  incurved  smooth;  the  anal  fasciole  large,  rounded;  the  lips 
callous  with  minute  denticulations ;  the  canal  short,  deep,  recurved,, 
the  aperture  rather  narrow.  Height  of  shell,  10;  of  last  whorl,  6; 
diameter,  4  mm.    Cat.  No.  269030,  U.S.N.M. 

Range. — Dredged  at  Santa  Maria  Bay,  Lower  California,  Dr.  Paul 
Bartsch. 

GLYPHOSTOMA  PARTEFILOSA,  mw  ipeciM. 
Plate  17,  fig.  4. 

Shell  small,  white,  with  pale  brown  spiral  banding;  nucleus  small, 
smooth,  glassy,  followed  by  six  sculptured  whorls;  suture  distinct,, 
the  whorl  with  a  shoulder  immediately  in  front  of  it;  spiral  sculp- 
ture only  of  about  13  threads,  covering  the  canal  when  it  is 
not  worn;  axial  sculpture  of  (on  the  last  whorl  12)  narrow, 
slightly  oblique  ribs,  arcuate  at  the  shoulder,  not  continuous  over  the 
spire  and  with  wider  interspaces;  aperture  narrow  with  a  flaring 
anal  sulcus  and  no  subsutural  callus;  pillar  short,  denticulate,  outer 
lip  thickened,  dentate  within,  canal  short,  recurved.  Height  of 
shell,  11;  of  last  whorl,  6;  diameter,  4.5  mm.  Cat  No.  224413, 
U.S.N.M. 

Range. — Off  Cape  Tepoca,  Gulf  of  California,  in  36  fathoms,  sand. 

GLYPHOSTOMA  SIRENA.  n«w  f»MlM. 

Plate  17,  fig.  8. 

Shell  elongated  slender,  acute,  waxen  white  clouded  with  light 
brown,  nucleus  pointed,  the  first  whorl  minute,  the  next  two  enlarg- 
ing, all  smooth;  subsequent  whorls  seven,  at  first  with  a  peripheral 
keel,  later  strongly  ribbed  and  coarsely  reticulated ;  spiral  sculpture 
of  a  thread  in  front  of  the  appressed  and  undulated  suture,  then, 
on  successive  turns  of  the  spire,  two,  three  and  four  coarse  cords, 
with  subequal  interspaces  between  the  fasciole  and  the  suture,  prom- 
inent only  when  they  cross  the  ribs  and  feeble  in  the  interspaces;  on 
the  last  whorl  there  are  nine  of  these  and  a  few  smaller  threads  on 
the  canal ;  the  anal  fasciole  is  smooth  narrow  and  close  to  the  suture, 
undulated  by  the  ends  of  the  ribs;  axial  sculpture  of  (on  the  last 
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whorl  nine)  strong  rounded  ribs,  feeble  on  the  fasciole  and  reaching 
to  the  canal;  aperture  narrow,  anal  sulcus  deep  with  a  small  sub- 
sutural  callus;  outer  lip  arcuate,  prominently  varicose,  the  edge  in- 
folded; inner  lip  and  pillar  smooth  (possibly  not  quite  adult); 
canal  short,  distinct,  slightly  recurved.  Height  of  shell,  10;  of  last 
whorl,  5 ;  diameter,  4  mm.    Cat.  No.  195004,  U.S.N.M. 

Bcmge. — Station  2813,  in  the  Galapagos  Islands,  in  40  fathoms, 
coral  sand,  surface  temperature  81°  F.    U.  S.  Bureau  of  Fisheries. 

This  species  is  small  for  the  genus  and  perhaps  has  not  quite  com- 
pleted the  callosities  around  the  aperture. 


GLTPHOSTOMA  CYMODOCE.  n« 

Plate  17,  fig.  6. 

Shell  small,  flesh  colored,  slender,  acute,  with  a  smooth  small  pur- 
ple-brown nucleus  of  about  two  whorls  and  about  six  subsequent 
whorls ;  suture  appressed  with  a  slightly  constricted  fasciole  immedi- 
ately in  front  of  it  sculptured  by  half  a  dozen  fine  sharp  close- 
set  equal  spiral  threads;  other  spiral  sculpture  of  (on  the  spire  two  to 
four)  flattish  spiral  major  cords  with  equal  or  wider  interspaces  in 
which  runs  an  intercalary  smaller  thread;  on  the  last  whorl  this 
sculpture  is  continuous  over  the  shell  from  the  shoulder  to  the  base, 
but  the  intercalary  threads  gradually  enlarge  until  they  are  prac- 
tically equal  to  the  originally  larger  cords;  the  small  siphonal  fas- 
ciole has  a  few  finer  and  closer  threads;  axial  sculpture  of  (on  the 
penultimate  whorl  about  eleven)  rounded  vertical  ribs  extending 
from  the  shoulder  to  the  succeeding  suture,  but  obsolete  on  the  last 
whorl  and  not  nodulose  where  they  are  intersected  by  the  cords ;  the 
incremental  lines  are  only  conspicuous  on  the  anal  fasciole,  where 
they  are  slightly  puckered  in  front  of  the  suture ;  aperture  subovate, 
anal  sulcus  deep,  rounded,  close  to  the  suture  with  a  subsutural 
callus;  outer  lip  thickened,  slightly  crenulate  by  the  external  sculp- 
ture, smooth  within,  arcuately  produced,  with  a  prominent  varix 
behind  it;  inner  lip  erased,  pillar  short,  canal  short,  distinct,  slightly 
recurved.  Height  of  shell,  11.5;  of  last  whorl,  6;  diameter,  4  mm. 
Cat.  No.  150569,  U.S.N.M. 

Bcmge. — Santa  Barbara,  California;  Wood  worth. 

PHILBBRTIA  HE8IONE,  n«w  spades. 

Shell  small,  whitish,  biconic,  acute,  with  a  smooth  bulbous  nucleus 
of  a  whorl  and  a  half  and  four  and  a  half  subsequent  sculptured 
whorls;  suture  distinct,  not  appressed,  the  anal  fasciole  close  to  it, 
flattish,  at  first  with  fine  spiral  sculpture  but  on  the  last  whorl  it 
becomes  nearly  smooth ;  other  spiral  sculpture  of  a  narrow  prominent 
thread  at  the  periphery  which  is  doubled  on  the  subsequent  turns,  on 
the  last  whorl  there  are  eleven  of  the  threads  which  are  somewhat 
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nodulose  where  they  override  the  ribs,  with  much  wider  interspaces, 
and  a  few  close  threads  on  the  canal;  axial  sculpture  of  about  13 
somewhat  oblique  narrow  ribs,  extending  from  the  suture  to  the 
shoulder  on  the  spire,  and  on  the  last  whorl  obsolete  on  the  base ;  they 
are  separated  by  wider  interspaces  and  the  incremental  lines  are 
feeble ;  aperture  narrow,  the  anal  sulcus  narrow,  deep,  rounded,  close 
to  the  suture,  with  a  conspicuous  subsutural  callus;  outer  lip  thin 
with  a  moderate  varix  behind  it,  and  no  internal  lirae;  inner  lip 
erased,  pillar  short;  canal  short,  deep  distinct,  slightly  constricted 
and  recurved;  there  is  a  small  nodule  at  the  inner  anterior  end  of  the 
outer  Hp  where  the  canal  begins.  Height  of  shell,  9.5 ;  of  last  whorl, 
6;  diameter,  4  mm.    Cat.  No.  211333,  U.S.N.M. 

Range. — Station  2902,  off  Santa  Rosa  Island,  California,  in  53 
fathoms,  sandy  mud,  bottom  temperature  49°  F.  U.  S.  Bureau  of 
Fisheries. 

PHILBERTIA  HELENA,  new  nwcle*. 

Plate  18,  fig.  2. 

Shell  minute,  solid,  pale  yellowish  brown,  strongly  sculptured; 
nucleus  low,  rapidly  increasing,  of  about  two  whorls,  the  last  one 
keeled,  otherwise  smooth;  subsequent  whorls  four  with  a  deeply  con- 
stricted, not  appressed  suture;  axial  sculpture  of  (on  the  last  whorl 
seven)  strong  ribs  angulated  at  the  periphery,  with  subequal  deep 
interspaces,  and  which  are  not  continuous  up  the  spire ;  spiral  sculp- 
ture of  on  the  upper  whorl  one,  on  the  third  two,  on  the  last  whorl 
about  seven  obscure  rounded  rather  coarse  threads  with  narrower 
interspaces;  aperture  narrow;  anal  sulcus  shallow  close  to  the  suture; 
outer  lip  varicose,  smooth  within,  inner  lip  smooth,  pillar  short, 
straight,  canal  not  differentiated  from  the  aperture.  Height  of  shell, 
3.5 ;  of  last  whorl,  1.5 ;  diameter,  1.25  mm.    Cat.  No.  268910,  U.S.N.M. 

Range. — Agua  Verde  Bay,  Gulf  of  California.    Dr.  Paul  Bartsch. 

PHILBERTIA  DORIS*  nmr  sp«ciM. 
Plate  18,  fig.  4. 

Shell  minute,  yellowish  white,  acute,  slender,  with  a  small,  elevated 
nucleus  of  three  whorls,  its  apex  minute,  smooth,  the  last  whorl  micro- 
scopically axially  ribbed ;  subsequent  whorls  reticulate,  well  rounded, 
with  a  distinct  not  appressed  suture;  spiral  sculpture  on  the  spire  of 
strong  cords,  not  nodulate  at  the  intersections,  three  at  the  first,  four 
or  five  on  the  next  two,  and  about  a  dozen  on  the  last  whorl,  equal 
with  equal  interspaces  and  separated  from  the  preceding  suture  by  a 
finely  striated  anal  fasciole;  axial  sculpture  of  (on  the  last  whorl  13) 
slender,  equal,  rounded  ribs  extending  from  the  suture  to  the  canal, 
with  wider  interspaces,  not  continuous  up  the  spire  and  nearly 
parallel  with  the  axis;  aperture  ovate,  anal  sulcus  conspicuous, 
rounded,  close  to  the  suture;  outer  lip  varicose,  sharp  edged,  smooth 
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within;  inner  lip  erased;  canal  short  but  distinct  Height  of  shell, 
5.2;  of  last  whorl,  3.25;  diameter,  2.5  mm.  Cat  No.  268703a, 
U.S.N.M. 

Range. — Dredged  in  Agua  Verde  Bay,  Gulf  of  California.  Dr. 
Paul  Bartsch. 

?  PHILBEBTIA  DIONS,  mw  ^idw. 

Shell  minute,  whitish  or  yellowish  with  whiter  mottling,  sub- 
cylindric,  coarsely  sculptured,  with  about  six  whorls  exclusive  of  the 
(lost)  nucleus;  suture  obscure,  constricted,  somewhat  appressed; 
spiral  sculpture  of  (on  the  earlier  whorls  two,  on  the  later  ones  three) 
strong  equal  cords,  slightly  swollen  at  the  intersections  and  with 
somewhat  narrower  interspaces,  the  suture  is  laid  on  a  fourth  cord 
which  is  usually  invisible;  on  the  last  whorl  there  are  eight  of  these 
cords,  the  last  one  nodulous ;  there  are  three  or  four  smaller  threads 
on  the  canal ;  axial  sculpture  of  coarse  incremental  lines  and  (on  the 
last  whorl  9  or  10)  rounded  ribs  extending  from  the  suture  to  the 
%base,  continuous  up  the  spire  which  they  half  encircle;  aperture 
narrow,  anal  sulcus  shallow  and  wide,  outer  lip  slightly  thickened 
with  a  few  lirae  inside;  inner  lip  smooth,  canal  narrow,  very  short. 
Height  of  (decollate)  shell,  5;  of  last  whorl,  2.8;  diameter,  2  mm. 
Cat.  No.  268703,  U.S.N.M. 

Range. — With  the  preceding  species. 

PHILBERTIA  EPHAEDRA,  new  Hudf. 

Shell  small,  slender,  acute,  very  pale  brown  or  whitish,  the  nucleus 
with  its  apical  whorl  minute,  transparent,  smooth,  bubble-like,  fol- 
lowed by  one  and  a  half  faintly  reticulate  whorls;  subsequent  whorls 
five  and  a  half  with  a  deep  appressed  suture;  spiral  sculpture  of  al- 
ternate threads  with  narrower  interspaces,  the  major  threads  (on  the 
spire  two  or  three)  rather  prominent,  especially  the  posterior  one, 
which  forms  a  sort  of  shoulder  to  the  whorl,  more  conspicuous  in  the 
earlier  whorls;  the  minor  threads  usually  number  one  on  the  spire, 
but  on  the  last  whorl  sometimes  two  or  even  three  in  the  interspaces 
between  the  major  threads ;  the  threads  are  little  or  not  at  all  swollen 
where  they  cross  the  ribs  but  are  rendered  harsh  by  the  intersection 
of  fine  sharp  close-set  incremental  lines ;  other  axial  sculpture  of  (on 
the  last  whorl  seven)  prominent  rounded  ribs,  crossing  the  whole 
whorl,  with  subequal  interspaces,  and  practically  continuous  verti- 
cally up  the  spire;  there  is  no  obvious  anal  fasciole;  aperture  narrow, 
the  anal  sulcus  shallow,  rounded,  with  no  subsutural  callus ;  outer  lip 
sub  varicose,  moderately  infolded,  with  a  sharp  edge,  smooth  inside; 
inner  lip  erased ;  canal  short,  wide,  hardly  recurved.  Height  of  shell, 
8.3;  of  last  whorl,  5;  diameter,  3.2  mm.    Cat.  No.  274107,  U.S.N.M. 

Range. — In  beach  drift  at  Panama;  James  Zetek. 
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PHILBBBTIA  AETHRA,  ntw  tp^das. 

Plate  18,  fig.  6. 

Shell  small,  acute,  pale  brownish,  with  a  smooth  acute  nucleus  of 
two  whorls  and  six  subsequent  whorls,  the  first  of  which  has  two  pe- 
ripheral spiral  threads  with  an  angle  at  the  shoulder;  other  spiral 
sculpture  of  somewhat  alternated  small  uniform  close-set  threads, 
made  minutely  scabrous  by  the  intersection  of  sharp  incremental  lines 
and  covering  the  whole  surface;  a^ial  sculpture  otherwise  of  six 
prominent  sharp  vertical  ribs  with  much  wider  interspaces,  practi- 
cally continuous  up  the  spire  and  extending  from  the  suture  to  the 
canal;  aperture  narrow,  anal  sulcus  shallow,  rounded,  not  preceded 
by  any  obvious  fasciole,  close  to  the  suture;  outer  lip  with  a  thickened 
varix  behind  it,  sharp  edged  without  internal  lirae ;  inne*  lip  slightly 
erased;  canal  narrow  short,  distinct.  Height  of  shell,  8;  of  last 
whorl,  4.5 ;  diameter,  3.3  mm.    Cat.  No.  211382,  U.S.N.M, 

Range.— Station  2823,  off  La  Paz,  Lower  California,  in  26J 
fathoms  broken  shelly  bottom.    U.  S.  Bureau  of  Fisheries. 

PHTLBEBTIA  DICTYNNA,  new  f»«elM. 

Plate  18,  fig.  3. 

Shell  small,  translucent  white,  with  one  and  a  half  small  smooth 
nuclear  and  four  subsequent  well-rounded  whorls ;  suture  distinct,  not 
appressed;  spiral  sculpture  of  (on  the  last  whorl  about  10)  subequal 
and  equally  spaced  strong  rounded  threads,  nodulous  on  the 
periphery  where  they  intersect  the  ribs  and  feebler  on  the  canal; 
axial  sculpture  of  (on  the  last  whorl  about  10)  short  rounded  ribs 
prominent  only  near  the  periphery  and  with  wider  interspaces ;  aper- 
ture elongate-ovate,  anal  sulcus  wide  and  very  shallow,  outer  lip 
thin,  smooth  inside,  moderately  produced;  inner  lip  erased,  pillar 
short,  canal  very  short,  slightly  recurved.  Height  of  shell,  3.8;  of 
last  whorl,  2.7;  diameter,  2  mm.    Cat.  No.  4085,  U.S.N.M. 

Range. — Cape  San  Lucas,  Lower  California ;  J.  Xantus. 

PHILBBRTIA  SCAMMONI,  new  sp«d«s. 

Plate  18,  fig.  1. 

Shell  small,  whitish,  with  brown  interspaces  or  bands,  more  or  less 
variable ;  nucleus  small,  blunt,  turbinate,  the  first  whorl  smooth,  the 
third  obliquely  minutely  axially  ribbed ;  subsequent  whorls  five,  with 
a  rather  deep  suture  the  whorls  rounded,  uniformly  sculptured; 
spiral  sculpture  of  two  kinds,  on  the  spire  two  major  threads  near 
the  periphery  and  four  on  the  last  whorl,  whiter  than  the  rest  of  the 
surface;  in  the  interspaces  much  finer  threads,  the  major  threads 
hardly  swollen  where  they  override  the  ribs;  on  the  base  the  sculp- 
ture takes  the  form  of  flattish  bands  appressed  on  the  anterior  edge, 
about  four  in  number,  on  the  canal  are  only  four  or  five  close-set 
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rounded  threads;  axial  sculpture  of  (on  the  last  whorl  including  the 
terminal  varix  10)  rounded,  rather  strong  ribs,  extending  from  suture 
to  canal  and  usually  vertically  continuous  up  the  spire,  the  shoulder 
hardly  indicated,  the  spiral  sculpture  passing  over  the  ribs  without 
nodulation ;  the  interspaces  of  the  reticulation  usually  darker  colored 
than  the  threads;  aperture  narrow,  elongated,  with  a  large  rounded 
and  conspicuous  anal  sulcus;  outer  lip  varicose,  thick,  sharp  edged, 
internally  smooth;  inner  lip  smooth  not  callous;  canal  short,  wide, 
hardly  differentiated  from  the  aperture.  Height  of  shell,  7 ;  of  last 
whorl,  4;  diameter,  2.5  mm.    Cat.  No.  106488,  U.S.N.M. 

Range. — Scammon  Lagoon,  Lower  California,  on  a  sand  beach  be- 
tween tides;  Henry  Hemphill. 

PHILBEHTIA  TELAMON.  new  gp^iM. 

Plate  18,  fig.  5. 

Shell  minute,  snow  white,  polished,  with  a  dark  brown  narrow 
band  in  front  of  which  the  suture  is  laid;  nucleus  of  one  and  a  half 
white  smooth  whorls  and  four  and  a  half  strongly  sculptured  subse- 
quent whorls;  suture  distinct,  not  appressed;  spiral  sculpture  of  on 
the  first  two  whorls  one,  on  the  next  two,  two  strong  white  rounded 
cords  on  the  periphery  and  a  brown  one  at  the  suture,  somewhat 
swollen  at  their  intersections  with  the  ribs  and  separated  by  a  nar- 
rower interspace;  on  the  last  whorl  there  are  in  front  of  these  three 
or  four  similar  but  slightly  smaller  white  cords  and  a  few  small 
threads  on  the  canal;  axial  sculpture  of  (on  the  last  whorl  about 
ten)  rounded  ribs  extending  over  the  whorl  but  not  continuous  up 
the  spire  and  with  narrower  interspaces;  outer  lip  strongly  varicose; 
anal  sulcus  distinct,  small,  shallow,  the  whorl  somewhat  constricted 
at  the  beginning  of  the  canal ;  pillar  short  smooth,  canal  very  short 
but  distinct.  Height  of  shell,  4;  of  last  whorl,  2;  diameter,  2  mm. 
Cat.  No.  73927,  U.S.N.M. 

Range. — Gulf  of  California,  Stearns  collection. 

This  is  a  very  distinct  little  species,  recalling  in  color  some  species 
of  Triforis. 

PHILBEBTIA  AEGIALBA,  new  ■pedM. 

Plate  18,  fig.  8. 

Shell  small,  yellowish  white,  slender,  acute,  with  a  small  smooth 
nucleus  of  a  whorl  and  a  half  and  four  and  a  half  subsequent  sculp- 
tured whorls ;  suture  distinct,  not  appressed,  undulated  by  the  ends 
of  the  ribs;  whorls  with  a  prominent  shoulder;  spiral  sculpture  of 
small  sharp  close-set  threads  covering  the  whole  surface  most  promi- 
nent in  the  interspaces  between  the  ribs  and  given  a  frosty  appearance 
by  the  intersection  of  close  fine  sharp  slightly  elevated  incremental 
lines ;  other  axial  sculpture  of  (on  the  last  whorl  eight)  strong  rounded 
ribs  with  wider  interspaces  extending  to  the  canal  from  the  preceding 
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suture  and  not  continuous  up  the  spire;  aperture  narrow,  anal  sulcus 
wide  and  round  but  with  no  marked  fasciole  or  subsutural  callus; 
outer  lip  thick,  infolded,  the  fine  sculpture  continued  over  the  front 
of  the  fold;  inner  lip  erased,  pillar  straight,  canal  very  short  and 
wide  but  distinct.  Height  of  shell,  7;  of  last  whorl,  4;  diameter,  3 
mm.    Cat  No.  274101,  U.S.KM. 

Range. — Margarita  Bay,  Lower  California;  C.  R.  Orcutt. 

This  shell  has  a  curious  resemblance  in  miniature  to  Alectrion 
cooperi.  m 

Section  VATOODIZX.LA  DalL 

Minute  Turritidae  with  a  glassy  nucleus  of  several  whorls  finally 
developing  spiral  threads,  but  otherwise  smooth;  the  adult  sculpture 
predominantly  spiral,  the  anal  sulcus  large  with  a  projecting  mar- 
gin, the  outer  lip  in  front  of  it  thin  and  much  incurved  over  the 
aperture;  the  aperture  unarmed,  the  canal  short,  the  animal  in- 
operculate. 

Type. — NcurmodieUa  nana,  new  species. 

This  group  is  instituted  for  a  number  of  minute  species  which  are 
remarkable  for  their  relatively  enormous  anal  sulcus,  often  half  as 
large  as  the  aperture.  Those  so  far  recognized  are  inhabitants  of  the 
Gulf  of  California  and  its  vicinity. 

PHILBBRTIA  (NANNODIELLA)  NANA,  mw  fpedw. 

Plate  20,  fig.  7. 

Shell  minute,  thin,  whitish  with  touches  of  brown  near  the  aper- 
ture; nucleus  translucent,  the  apex  minute,  globular,  the  whorls  rap- 
idly increasing,  convex,  smooth,  except  the  fourth  which  develops 
one  or  two  spiral  threads ;  subsequent  whorls  four,  with  a  prominent 
sharp  peripheral  keel  somewhat  undulated  but  not  swollen  by  axial 
sculpture;  the  entire  space  between  this  keel  and  the  preceding  suture 
is  taken  up  by  the  arcuately  striate  nearly  smooth,  flattish  anal 
fasciole  which  is  appressed  at  the  suture;  in  front  of  the  peripheral 
keel  is  a  less  prominent  keel  on  which  the  suture  is  laid,  the  space 
between  the  two  keels  is  divided  into  squarish  shallow  pits  by  axial 
ridges;  the  base  is  spirally  threaded  with  subequal  interspaces,  the 
threads  sometimes  minutely  scabrous  from  the  intersection  by  axial 
striatum;  aperture  subtriangular,  short,  the  anal  sulcus  not  quite  at 
the  suture,  very  large  and  deep  the  margin  projecting;  in  front  of  it 
the  thin  outer  lip  is  produced  and  more  or  less  incurved,  the  inner 
lip  with  a  wash  of  callus,  the  canal  distinct,  short,  recurved.  Height 
of  shell,  3.5;  of  last  whorl,  2;  diameter,  1.5  mm.  Cat  No.  194857, 
U.S.N.M. 

Range. — Off  Cacachitas,  Gulf  of  California  in  26  fathoms.  Also 
off  La  Paz  in  9  to  10  fathoms  mud,  and  near  Cape  San  Lucas.  U.  S. 
Bureau  of  Fisheries. 
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This  little  shell  is  very  abundant  in  the  siftings  from  the  mud  at 
the  above  localities. 

PHILBERTIA   (NANNODIELLA)  FBATEBNALI8.  n«w  fpedw. 

Plate  20,  fig.  5. 

Shell  similar  in  size  and  general  aspect  to  the  preceding  and  best 
described  by  a  comparative  diagnosis.  The  nucleus  is  shorter  and 
less  acute;  the  peripheral  keel  is  less  prominent  and  more  or  less 
nodulous  at  intersections  with  axial  sculpture;  there  is  a  space  be- 
tween the  second  keel  and  the  succeeding  suture,  both  the  interspaces 
are  strongly  latticed;  the  anal  fasciole  is  conspicuously  spirally 
threaded ;  the  axial  sculpture  of  narrow  riblets  with  wider  interspaces 
extends  forward  from  the  peripheral  carina  which  it  nodulates  and 
on  the  last  whorl  reaches  more  or  less  distinctly  over  the  base ;  there 
are  three  instead  of  two  keels  near  the  periphery  on  the  last  whorl. 
Height,  4.75 ;  height  of  last  whorl,  2.5 ;  diameter,  1.75  mm.  Cat.  No. 
271401,  U.S.N.M. 

Range. — Near  Cape  San  Lucas,  Lower  California,  at  Station  2822, 
in  21  fathoms,  sandy  bottom.  U.  S.  Bureau  of  Fisheries  steamer 
Albatross. 

This  would  have  been  regarded  as  a  variety  of  nana  had  it  not 
been  for  the  constant  difference  in  the  nuclear  whorls.  The  sharp 
angular  outlines  of  nana  give  it  a  character  very  different  from  the 
present  form  at  first  sight.    It  is  comparatively  rare. 

PHILBERTIA  (NANNODIELLA)   PHYURA,  mw  ■piriw. 

.  Plate  20,  fig.  6. 

Shell  small,  slender,  thin,  waxen  white,  with  a  narrow  purple- 
brown  band  in  front  of  the  suture  in  the  later  whorls,  the  pillar  and 
canal  more  or  less  similarly  tinted ;  nucleus  very  small,  rather  blunt, 
with  the  latter  part  spirally  threaded,  of  about  one  and  a  half  whorls, 
followed  by  about  six  subsequent  whorls;  spiral  sculpture  of  (on  the 
early  whorls  one,  later  two,  and  on  the  last  whorl  three)  strong, 
rather  widely  separated  threads  which  are  prominently  nodulous 
where  they  cross  the  ribs  and  on  the  spire  are  feeble  in  the  inter- 
spaces; suture  appressed,  obscure,  the  anal  fasciole  inconspicuous  be- 
hind the  first  row  of  nodules;  on  the  base  are  3  or  4  distant  threads 
and  on  the  canal  a  few  feeble  spirals;  axial  sculpture  (on  the  last 
whorl  of  about  15)  narrow  sharp  nearly  vertical  ribs  with  wider  in- 
terspaces, the  general  surface  between  them  with  more  or  less  prom- 
inent incremental  sculpture;  aperture  narrow,  anal  sulcus  feeble, 
outer  lip  thin,  smooth  inside,  inner  lip  smooth,  canal  distinct,  short, 
straight  Height  of  shell,  7;  of  last  whorl,  4.25;  diameter,  2  mm. 
Cat.  No.  274108,  U.S.N.M. 

Range. — Panama,  in  beach  drift,  James  Zetek. 
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This  shell  superficially  resembles  "Aesopus"  oldroydi  Arnold, 
differing  from  the  latter  in  details  of  sculpture,  being  more  slender 
and  smaller,  etc.  It  has  more  the  sculpture  of  a  NannodieCla  than  an 
Aesopu8  and  when  adult  probably  has  the  Nannodiella  aperture. 

PHILBERTIA   (?  NANNODIELLA)   AMYELA,  new  gpectes. 

Plate  20,  fig.  8. 

Shell  minute,  thin,  white,  with  a  pervious  axis  and  five  whorls, 
■exclusive  of  the  nucleus,  of  which  one  smooth  whorl  remains,  the 
apical  part  being  defective;  the  sculpture  begins  abruptly  and  con- 
sists of  (on  the  spire  two,  on  the  last  whorl  three)  fine  very  widely 
spaced  spiral  threads,  with  four  or  five  closer  threads  on  the  canal; 
these  cross  (on  the  last  whorl  about  10)  slender  axial  riblets  (obsolete 
•on  the  base)  also  widely  spaced,  and  at  the  intersections  form  min- 
ute spinose  tubercles;  the  other  axial  sculpture  consists  of  microscopic 
crowded  fine  threads  over  the  whole  surface,  more  regular  and  defined 
than  incremental  lines ;  the  aperture  is  ovate,  the  anal  sulcus  obscure, 
the  outer  lip  (immature  ?)  thin,  the  pillar  lip  gyrate,  the  canal  hardly 
differentiated.  Height  of  shell,  4.5 ;  of  last  whorl,  2.5 ;  diameter,  1.5 
mm.    Cat.  No.  216944,  U.S.N.M. 

Range. — Panama,  James  Zetek. 

This  shell  recalls  by  its  sculpture  the  Nannodiella  of  the  Gulf  of 
California,  and  if  so  related  would  have  a  different  aperture  at 
maturity. 

PHILBERTIA  HILAIRA.  mw  fpedw. 

Plate  28,  fig.  6. 

Shell  small,  translucent  white,  elevated,  with  two  or  more  smooth 
nuclear  whorls  (defective  in  the  specimen)  and  five  subsequent  reticu- 
lated, moderately  rounded,  slightly  shouldered  whorls;  suture  dis- 
tinct, not  appressed;  spiral  sculpture  of  (on  the  penultimate  whorl 
four)  stronger  threads  the  posterior  forming  the  shoulder,  and  be- 
tween them  in  the  wider  interspaces  much  finer  intercalary  threads; 
on  the  base  the  minor  threads  become  close-set  and  coarser;  axial 
sculpture  of  (on  the  last  whorl  fourteen  or  more)  low  threadlike  ribs 
extending  to  the  canal  and  shortly  sigmoid  behind  the  shoulder; 
aperture  narrow,  outer  lip  varicose,  within  smooth,  though  the  spiral 
sculpture  shining  through  the  translucent  shell  gives  the  effect  of 
liration;  anal  sulcus  wide  and  shallow,  canal  hardly  differentiated. 
Height  of  shell,  6.5;  of  last  whorl,  4;  diameter,  2.5  mm.  Cat.  No. 
73925,  U.S.N.M. 

Range. — Gulf  of  California,  Stearns  collection. 

This  species  has  a  higher  spire  than  most  of  the  genus,  but  can 
hardly  be  separated  from  the  others  on  that  ground  alone.  It  is  pos- 
sible that  fresh  specimens  might  show  traces  of  color. 
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PHILBBBTIA  CBY8TALLINA  Gakfc. 

Plate  13,  fig.  1. 

Clathurella  crystallina  Gabb,  Proc  Cal.  Acad.,  vol.  3,  p.  184,  1865. 
Clathurella  loxoei  Dall,  Proc.  Biol.  Soc.  Wash.,  vol.  16,  p.  172,  1903. 

Range. — Santa  Barbara  Channel,  California,  in  40  fathoms. 

PHILBBRTIA  TRICH0DR8,  n«w  mm. 

Plate  19,  fig.  3. 

Pleurotoma  hirsutum  Dk  Folin,  Mgleagrinlcoles,  p.  59,  pi.  5,  fig.  16,  1867 ; 
not  of  Bellardi,  1847. 

Range. — Panama  Bay. 

The  figure  does  not  show  the  acute  projection  of  the  nodes. 

MANGILIA  (CLATHROMANG1LIA)  LBVIDKN8IS  Cupntw. 

Plate  21,  fig.  1. 

MangeUa  levidensis  Cabpiwtee,  Proc.  Acad.  Nat  Sci.  Phila.  for  1865,  p.  63, 
April,  1865. 

Range. — North  end  of  Nunivak  Island,  Bering  Sea,  and  south  to  the 
Aleutians  and  Puget  Sound.  The  specimen  figured  is  Cat.  No. 
133239,  U.S.N.M. 

Carpenter's  types  from  Neeah  Bay  and  Puget  Sound  were  badly 
worn,  imperfect  specimens,  hardly  identifiable.  The  color  of  the 
fresh  shell  is  dark  brown,  and  the  sculpture  on  the  last  whorl  in 
senile  specimens  is  often  more  or  less  obsolete. 

MANGILIA  (CLATHBOMANGILIA)  RHYSSA,  new  tpcciw. 

Plate  21,  fig.  3. 

Shell  small,  brownish,  coarsely  sculptured,  with  six  whorls  exclu- 
sive of  the  (lost)  nucleus;  suture  appressed,  somewhat  constricted, 
obscure;  upper  whorls  with  two  prominent  cords  crossing  the  ribs 
without  nodulation,  the  last  whorl  with  six,  the  spiral  sculpture  more 
prominent  than  the  axial,  which  consists  of  (on  the  last  whorl  10) 
straight  axial  ribs  continuous  to  the  base;  there  are  traces  of  some 
fine  spiral  striation ;  the  interstices  of  the  reticulation  are  deep  and 
squarish ;  sutural  f  asciole  obscure,  the  sulcus  very  shallow,  the  aper- 
ture short  with  hardly  any  canal  and  no  denticulations  or  lirations. 
Height  of  shell,  7;  of  last  whorl,  4;  diameter,  2  mm.  Cat.  No. 
55479,  U.S.N.M. 

Range. — Gulf  of  California,  Stearns  collection. 

MANGILIA    (KUBTZIBLLA)    CYBENE.  new  ipmIm. 

Plate  21,  fig.  5. 

Shell  minute,  waxen  white,  nucleus  very  small,  of  one  and  a  half 
smooth  whorls,  rapidly  enlarging,  followed  by  a  minutely  reticu- 
lated turn,  of  which  the  sculpture  gradually  merges  into  that  of  the 
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adult  type  of  four  succeeding  moderately  rounded  whorls  separated 
by  a  distinct,  not  appressed  suture ;  spiral  sculpture  of  a  prominent 
sharp  thread  on  the  periphery  slightly  angulating  it;  above  this  on 
the  last  whorl  are  two  and  below  it  on  the  base  six  or  seven  some- 
what smaller  threads  with  wider  interspaces  followed  to  the  end  of 
the  canal  by  a  more  adjacent  series  of  similar  threads;  axial  sculp- 
ture of  (about  10  on  the  last  whorl)  rounded  ribs  extending  from 
the  suture  over  the  base  with  much  wider  interspaces;  incremental 
lines  close-set,  sharp,  minutely  raised,  giving  a  frosted  effect  to  the 
surface;  aperture  narrowly  ovate,  the  outer  lip  thin,  sharp,  the 
anal  fasciole  feebly  indicated,  the  inner  lip  and  pillar  smooth,  the 
canal  distinct,  straight,  short,  and  narrow.  Height  of  shell,  4.25; 
of  last  whorl,  2.75 ;  diameter,  1.25  mm.    Cat.  No.  211384,  U.S.N.M. 

Range. — Station  2823,  off  La  Paz,  Lower  California,  in  about  26 
fathoms,  broken  shell.    U.  S,  Bureau  of  Fisheries. 

It  is  possible  that  these  shells  may  not  be  completely  adult  and 
that  the  aperture  may  be  modified  later,  but  none  of  the  many  speci- 
mens obtained  show  any  indications  of  it. 

MANGILIA   (KUHTZIELLA)   DANAfi,  new  gpecfes. 
Plate  21,  fig.  6. 

Shell  minute,  whitish,  with  a  narrow  brown  band  below  the 
periphery  in  front  of  which  the  suture  is  laid;  nucleus  small  with 
one  and  a  half  polished  whorls  followed  by  four  and  a  half  sculp- 
tured whorls;  suture  distinct,  undulated  not  appressed;  spiral 
sculpture  of  a  strong  cord  at  the  periphery  angulating  the  whorls, 
with  smaller  threads  (sometimes  alternated)  covering  the  rest  of 
the  surface  with  about  equal  interspaces;  spiral  sculpture  of  (on  the 
last  whorl  10)  slightly  sigmoid  ribs,  widest  at  the  periphery,  reach- 
ing the  suture  and  fading  out  on  the  base,  with  narrower  inter- 
spaces; on  the  obscure  anal  fasciole  the  interspaces  are  markedly 
concave;  aperture  narrow,  the  anal  sulcus  wide,  shallow,  the  outer 
lip  varicose;  the  inner  lip  smooth,  the  pillar  straight,  the  canal 
hardly  differentiated.  Height  of  shell,  4.5;  of  last  whorl,  3;  di- 
ameter, 1.7  mm.    Cat.  No.  265920,  U.S.N.M. 

Range. — Mulege,  Gulf  of  California,  Dr.  Paul  Bartsch. 

MANGILIA  (KURTZIELLA)  HEBE,  new  speclei. 

Plate  20,  fig.  10. 

Shell  small,  yellowish  white,  slender,  acute,  with  two  smooth 
nuclear  and  five  or  six  subsequent  whorls;  spiral  sculpture  of  fine 
equal  uniform  threads  covering  the  whole  whorl  separated  by  nar- 
row grooves  and  given  a  frosty  appearance  by  fine  sharp  incremental 
lines;  axial  sculpture  of  (on  the  last  whorl  eight  or  nine)  narrow 
rounded  ribs  extended  over  the  whole  whorl  with  wider  interspaces 
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and  somewhat  constricted  in  front  of  the  appressed  suture ;  there  is 
no  evident  anal  fasciole  apart  from  the  constriction;  aperture  nar- 
row, anal  sulcus  hardly  evident,  outer  lip  sharp,  moderately  varicose, 
smooth  inside,  with  the  spiral  sculpture  showing  through  the  thin 
shell;  inner  lip  erased,  pillar  straight,  canal  produced  but  hardly 
differentiated.  Height  of  shell,  10;  of  last  whorl,  6;  diameter,  3.5 
mm.    Cat.  No.  159338,  U.S.N.M. 

Range. — San  Diego  Bay,  California,  C.  R.  Orcutt. 

This  belongs  to  the  same  group  as  P.  limoniteUa  Dall,  of  the  At- 
lantic coast. 

MANGIUA  (KUBTZIELLA)   AHTBAGA  BOPEBI,  new  Tariety. 

Plate  22,  fig.  5. 

Shell  small,  thin,  grayish  with  a  very  minute  apical  followed  by 
two  more  or  less  reticulate  convex  nuclear  whorls  and  four  and  a 
half  subsequent  whorls;  suture  distinct,  not  appressed;  spiral  sculp- 
ture of  on  the  upper  whorls  one  strong  peripheral  cord  in  front  of 
which  on  the  penultimate  whorl  is  a  smaller  one  and  on  the  last  whorl 
about  five  smaller  ones  with  wider  interspaces,  on  the  canal  five  or 
six  closer  small  threads;  in  the  interspaces  of  the  major  cords  are 
numerous  minute  and  minutely  imbricated  close-set  threads,  giving 
a  rasplike  surface;  axial  sculpture  of  (on  the  last  whorl  nine)  nar- 
row rounded  threads  with  wider  interspaces,  extending  from  the 
fasciole  to  the  canal  and  nodulous  at  the  intersection  of  the  periph- 
eral cord;  aperture  narrow,  simple,  anal  sulcus  feeble,  producing 
hardly  any  appearance  of  a  fasciole;  axis  nearly  pervious,  canal 
short,  straight.  Height  of  shell,  6.5 ;  of  last  whorl,  4 ;  diameter,  2.5 
mm.    Cat.  No.  150993,  U.S.N.M. 

Range. — Monterey,  California,  to  Lower  California,  in  12  to  15 
fathoms. 

This  species  belongs  to  the  group  represented  on  the  Atlantic  coast 
by  such  species  as  M.  limonitella  Dall,  M.  cerina  Kurtz  and  Stimp- 
son,  etc.,  notable  for  their  rasplike  minor  sculpture.  It  is  more 
slender  than  the  typical  M.  arteaga  and  more  southern  in  distribu- 
tion. The  nucleus  is  usually  eroded  and  then  appears  smooth.  If 
deemed  worthy  of  a  sectional  distinction  I  have  suggested  the  name  of 
Kurtziella,  with  M.  cerina  as  the  type. 

MANGIUA    (KUBTZIELLA  ?)    BETA,  new  ipecfes. 

Plate  22,  fig.  4. 

Shell  small,  yellowish,  with  a  pale  canal,  a  blunt  smooth  nucleus 
of  two  whorls  and  three  and  a  half  subsequent  whorls;  periphery 
slightly  behind  the  middle  of  the  whorl ;  from  the  distinct  suture  the 
surface  slopes  flatly  to  the  subangular  periphery,  the  rest  of  the 
whorl  rounded;  spiral  sculpture  of  uniform  fine  threads  with  nar- 
rower interspaces  over  the  whole  surface;  axial  sculpture  of  (on  the 
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last  whorl  15)  narrow  rather  sharp  ribs  with  much  wider  interspaces, 
obsolete  behind  the  shoulder  and  on  the  base;  there  are  also  fine 
incremental  lines  which  roughen  the  spiral  threads;  anal  fascicle  in- 
conspicuous, anal  sulcus  feeble;  aperture  simple,  outer  lip  eharp ;  axis 
pervious,  pillar  attenuated  in  front,  canal  short.  Height  of  shell,  5 ; 
of  last  whorl,  3.5;  diameter,  2  mm.    Cat  No.  206554,  U.S.N.M. 

Range. — Off  Point  Afio  Nuevo,  California,  in  56  fathoms,  mud,  bot- 
tom temperature  49.2°  F.  XT.  S.  Bureau  of  Fisheries  steamer  Alba- 
tross. 

This  shell  is  quite  characteristic,  though  doubtless  immature. 

MANGILIA  PBRATTBNUATA  DaU. 

Plate  20,  fig.  11. 

MangUia  perattenuata  Dall,  Nautilus,  vol.  18,  No.  11,  p.  128,  Mar.  8,  1905. 

Range. — Monterey  Bay,  10  to  45  fathoms. 

This  is  larger  and  more  slender  than  the  allied  constrida  Gabb. 

MANGIUA  PAMKI  AhmM. 
Plate  28,  fig.  8. 
MangUia  painrt  Abnold,  Pal.  San  Pedro,  p.  214,  pi.  8,  fig.  1, 1003. 
Shell  small,  slender,  whitish,  with  one  subglobular  nuclear  and  six 
subsequent  whorls,  suture  distinct,  undulated  by  the  sculpture;  spiral 
sculpture  on  the  apical  whorls  of  two  cords  near  the  periphery,  over- 
running the  ribs  and  becoming  fainter  with  each  succeeding  whorl 
and  quite  obsolete  on  the  last  two  whorls;  axial  sculpture  of  (on  the 
last  whorl  10  or  11)  rounded  protraetive  ribs  with  subequal  inter* 
spaces,  extending  from  the  fasciole  to  the  succeeding  suture  and  on 
the  earlier  whorls  from  suture  to  suture ;  the  incremental  lines  are  also 
distinct  but  not  coarse ;  anal  fasciole  feeble,  the  sulcus  obscure;  aper- 
ture simple,  the  pillar  attenuated  in  front,  canal  short    Height  of 
shell,  15;  of  last  whorl,  9;  diameter,  4.5  mm.     Cat  No.  161480, 
U.S.N.M. 
Range. — San  Pedro,  California,  Mrs.  Eehnaur.    Also  Plentooeiie. 
First  described  as  a  fossil.    The  strength  of  the  sculpture  varies  in 
different  specimens. 

MANGILIA  NUNIYAKBN8I8,  n*w  spcdtt. 
Plate  1,  fig.  2. 

Shell  thin,  rather  large,  whitish,  acute,  elevated,  of  about  seven 
whorls,  the  nucleus  eroded,  suture  distinct,  the  anal  fasciole  hardly 
constricted,  concavely  wrinkled;  axial  sculpture  of  (on  the  penul- 
timate whorl  about  18)  protractive  rather  feeble,  rounded  ribs,  with 
subequal  interspaces,  becoming  obsolete  on  the  base;  spiral  sculpture 
practically  none;  aperture  simple,  anal  sulcus  wide  and  shallow, 
outer  lip  arcuate,  canal  straight  Height  of  shell,  18;  of  last  whorl, 
12 ;  diameter,  6  mm.  Cat.  No.  220348,  U.S.N.M. 
115690— 10— ProcN.M  ?ol.56 5 
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Range. — Bering  Sea  near  Nunivak  Island,  in  9  to  86  fathoms,  mud, 
bottom  temperature  39°  F.    W.  H.  DaU. 

This  species  belongs  to  the  group  including  M.  aleutica  and  M. 
alaskensis  DaU. 

MANdUA  OENOA,  mw  iptclM. 

Plate  8,  fig.  6. 

Shell  small,  feebly  sculptured,  whitish  with  a  yellowish  underlayer, 
and  (on  the  spire  one,  on  the  last  whorl  two)  darker  spiral  lines; 
whorls  six  without  the  (lost)  nucleus;  suture  distinct,  anal  fasciole 
obscure;  surface  with  uniform  fine  spiral  striation;  axial  sculpture 
of  (on  the  last  whorl  about  15)  faint  narrow  riblets  extending  en- 
tirely over  the  whorl  with  wider  interspaces ;  aperture  narrow,  canal 
short,  wide;  anal  sulcus  faint;  outer  lip  thin  sharp,  body  and  pillar 
smooth.  Height  of  shell,  6.5;  of  last  whorl,  4;  diameter,  2.5  mm. 
Cat.  No.  153051J7.S.N.M. 

Range* — San  Pedro,  California,  to  the  Gulf  of  California. 

This  belongs  to  the  group  of  M .  variegata  Carpenter,  but  has  much 
less  developed  sculpture  and  color  markings. 

MANGIUA  PHILODIGE,  mw  tpeciw. 

Plate  22,  fig.  7. 

Shell  small,  white,  with  four  or  more  whorls  exclusive  of  the  (lost) 
nucleus;  suture  distinct,  not  appressed;  whorls  sloping  behind, 
rounded  in  front;  axial  sculpture  of  (on  the  penultimate  whorl  about 
17)  short  rounded  ribs  with  subequal  interspaces,  hardly  extended 
over  the  periphery  and  gradually  becoming  obsolete  on  the  last 
whorl;  incremental  lines  somewhat  conspicuous  on  the  base  where 
they  slightly  reticulate  the  spiral  sculpture;  the  latter  comprises 
three  prominent  cords  on  the  periphery  equal  and  equidistant,  swollen 
where  they  over  ride  the  ribs,  and  feebler  on  the  last  whorl ;  the  anal 
fasciole  carries  finer  equal  spiral  threads,  the  base  10  or  more  some- 
what larger  and  more  nearly  adjacent  as  they  approach  the  canal; 
aperture  rather  narrow,  outer  lip  solid,  sharp-edged,  anal  sulcus 
large,  rounded,  close  to  the  suture,  inner  lip  erased,  canal  short,  deep, 
slightly  recurved.  Height  of  last  and  three  preceding  whorls,  7.5 ; 
of  last  whorl,  5;  diameter,  3  mm.  Cat  No.  208916,  U.S.N.M. 
>f  Range. — Station  4454,  off  Point  Pinos  Light,  Monterey  Bay,  Cali- 
fornia, in  65  to  208  fathoms,  mud  and  gravel.  U.  S.  Bureau  of 
Fisheries. 

MANGILIA  PATAGONIENSI8,  n«w  ipedM. 

Shell  minute,  white,  with  a  blunt  nucleus  of  one  and  a  half  whorls 
the  apex  bulbous,  and  about  four  subsequent  whorls;  suture  appressed, 
and  fasciole  somewhat  concave;  axial  sculpture  of  (on  the  penulti- 
mate whorl  about  18)  short  rounded  obliquely  protractive  ribs  with 
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narrower  interspaces  extending  from  the  succeeding  suture  to  the 
anterior  edge  of  the  anal  f  asciole  and  across  it  as  an  arcuate  thread 
to  the  preceding  suture;  these  ribs  become  more  or  less  obsolete  on 
the  last  whorl  and  are  feebly  if  at  all  produced  beyond  the  periphery ; 
spiral  sculpture  between  the  f  asciole  and  the  succeeding  suture  of  five 
or  six  equal  and  equidistant  strong  threads  with  subequal  interspaces 
on  the  penultimate  whorl  and  about  a  dozen  on  the  base  of  the  last 
whorl,  with  smaller  and  closer  ones  on  the  canal;  the  angle  at  the 
anterior  edge  of  the  f asciole  is  prominent,  the  threads  are  hardly 
swollen  when  they  pass  over  the  ribs;  aperture  narrow,  the  anal  sul- 
cus shallow  and  wide  beginning  at  the  suture;  outer  lip  thin,  sharp; 
inner  lip  erased;  pillar  and  canal  straight,  the  latter  distinct  but 
short  and  deep.  Height  of  shell,  5.5;  of  last  whorl,  3.7;  diameter,  3 
mm.    Cat  No.  122751,  U.S.N.M. 

Range. — Station  2787,  on  the  west  coast  of  Patagonia  in  61  fathoms, 
mud,  bottom  temperature  54°  F.    U.  S.  Bureau  of  Fisheries. 

This  shell  looks  like  a  small  Bela,  but  has  no  operculum. 


MANGILIA  EBIOPI8,  mw 

Plate  28,  fig.  1. 

Shell  small,  white,  polished,  having  a  nucleus  with  an  oblique 
smooth  small  apex  and  about  one  whorl,  the  latter  part  spirally 
striated,  and  about  six  and  a  half  subsequent  whorls;  spire  acute, 
slender,  the  whorls  moderately  rounded,  the  suture  distinct,  not  ap- 
pressed;  spiral  sculpture  of  a  few  obscure  threads  on  the  back  of  the 
canal  and  on  the  apical  whorls;  axial  sculpture  of  (on  the  last  whorl 
about  15)  sigmoid  ribs,  most  prominent  at  the  shoulder,  feeble  over 
the  anal  f  asciole  and  on  the  base ;  aperture  narrowly  ovate,  anal  sulcus 
shallow  and  wide,  beginning  at  the  suture;  outer  lip  produced,  thin 
and  sharp;  inner  lip  and  pillar  with  a  thin  wash  of  enamel;  pillar 
straight,  attenuated  in  front,  canal  short  and  narrow.  Height  of 
shell,  13.5;  of  last  whorl,  7.5;  diameter,  5  mm.  Cat  No.  216411, 
U.S.N.M. 

Range. — Forrester  Island,  southeastern  Alaska,  collected  by  G. 
Willett. 

MANGILIA  GRANITICA,  mw  wmIn. 

Shell  small,  waxen  white,  darker  on  the  pillar,  with  two  nuclear 
and  about  five  subsequent  whorls;  nucleus  flat-topped,  the  first  whorl 
with  one  strong  keel,  the  second  with  three,  the  suture  is  laid  on  the 
anterior  keel,  which  is  smaller,  and  in  the  subsequent  whorls  the 
suture  is  not  appressed  but  distinct;  spiral  sculpture  of  on  the  first 
two  whorls  a  strong  peripheral  cord  and  one  thread  at  the  suture,  on 
the  third  whorl  three  threads  in  front  of  the  cord,  on  the  remainder 
four,  on  the  last  whorl  the  peripheral  cord  is  not  prominent  but  from 
the  anal  f  asciole  to  the  canal  are  about  16  strong  threads  with  wider 
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interspaces  and  an  occasional  intercalary  smaller  thread;  they  do  not 
nodulate  when  they  cross  the  ribs;  on  the  canal  are  numerous  small 
close-set  threads;  the  anal  fasciole  is  without  spiral  sculpture;  axial 
sculpture  of  (on  the  last  whorl  13)  strong  rounded  ribs  not  continu- 
ous up  the  spire  and  obsolete  on  the  base  but  prominent  and  arcuate 
over  the  fasciole,  reaching  the  preceding  suture  which  they  undulate; 
aperture  rather  narrow,  the  anal  fasciole  at  the  suture,  shallow  and 
wide,  the  outer  lip  thin,  moderately  produced,  the  inner  lip  smooth, 
erased ;  pillar  short,  straight,  attenuated  in  front,  canal  short  but  dis- 
tinct. Height  of  shell,  18;  of  last  whorl,  8;  diameter,  5  mm.  Cat. 
No.  208560,  U.S.N.M. 

Range.— Granite  Cove,  Port  Althorp,  Alaska,  in  about  10  fathoms, 
gravel;  W.  H.  Dall. 

MANGILIA  ALTHORPI.  mw  n»cft«. 

Plate  Id,  fig.  9. 

Shell  small,  waxen  white,  superficially  resembling  M .  gnuUHca 
Dall  but  differing  in  the  following  particulars:  It  has  one  rib  less; 
the  two  prominent  spiral  cords  on  the  early  whorls  are  strongly 
nodulous  when  they  cross  the  ribs,  especially  the  posterior  cord,  even 
on  the  last  whorl;  the  spiral  sculpture  on  the  last  whorl  in  front  of 
the  fasciole  comprises  10  strong  flattish  cords,  separated  by  very 
sharp,  narrow  grooves,  with  no  spiral  sculpture  on  the  back  of  the 
canal,  which  is  distinctly  shorter;  aperture  relatively  shorter  and 
wider;  the  nucleus  apparently  similar  but  eroded,  the  number  of 
whorls  is  the  same  but  the  shell  is  shorter.  Height  of  shell,  11.5 ;  of 
last  whorl,  6.5 ;  diameter,  4.5  mm.   Cat.  No.  208560a,  U.S.N M. 

Range.— Station  1418,  Granite  Cove,  Port  Althorp,  Alaska,  in 
about  10  fathoms,  gravel,  W.  H.  DalL 

MANCHLIA  CARLOTTAE,  mum  *m!m. 
Plate  21,  figs.  9,  12. 
Shell  small,  thin,  snow  white,  with  a  swollen  smooth  nucleus  of 
two  whorls  and  six  subsequent  whorls;  suture  distinct,  not  ftp- 
pressed ;  the  anal  fasciole  sloping  forward  flatly  to  the  shoulder  of 
the  whorl  with  only  arcuate  incremental  lines  for  sculpture;  axial 
sculpture  of  (on  the  last  whorl  about  20)  obliquely  protractive  short 
ribs,  strongest  at  the  shoulder  and  on  the  last  whorl  stopping 
abruptly  near  the  periphery;  spiral  sculpture  hardly  perceptible,  on 
the  base  are  a  few  distant  obsolete  threads  and  feint  microscopic 
striae;  these  vary  in  strength  in  different  specimens;  anal  sulcus 
rounded,  wide  and  shallow;  outer  lip  thin,  sharp,  arcuately  pro- 
duced; aperture  narrowly  ovate,  inner  lip  erased;  pillar  and  canal 
short,  the  latter  wide  and  hardly  differentiated.  Height  of  shell, 
9 ;  of  last  whorl,  5.5 ;  diameter,  4  mm.    Cat.  No.  210724,  U.S.N.M. 
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Range. — Station  2860,  off  Queen  Charlotte  Islands,  British  Co- 
lumbia, in  876  fathoms,  mud,  bottom  temperature  36.5°  F.  U.  S. 
Bureau  of  Fisheries, 


UAWniAA  EVADM1,  mi 

Plate  28,  fig.  2. 

Shell  small,  white,  slender,  with  a  smooth  swollen  nucleus  of  one 
and  a  half  whorls  and  five  subsequent  whorls;  suture  constricted, 
distinct,  not  appressed,  the  whorls  sloping  flatly  toward  it  on  both 
sides;  axial  sculpture  only  of  faint  incremental  lines;  spiral  sculp- 
ture of  one  very  prominent  keel  at  the  shoulder  with  one  smaller  and 
several  still  finer  threads  behind  it,  the  anal  fasciole  smooth;  on  the 
last  whorl  there  are  two  major  threads  with  much  wider  interspaces, 
in  front  of  them  about  six  smaller  closer  threads  to  th&  canal  which 
lias  about  six  cloee-set  threads  and  a  marked  sipbonal  fasciole;  aper- 
ture rather  narrow,  the  anal  sulcus  deep,  rounded,  separated  by  a 
single  thread  from  the  suture;  outer  lip  thin,  produced,  sharp;  inner 
lip  erased,  pillar  straight;  canal  distinct,  rather  wide  and  recurred. 
Height  of  shell,  12;  of  last  whorl,  8.5;  diameter,  S  mm.  Cat.  No. 
211884,  U.S.N M. 

Range. — Station  2902,  off  Santa  Rosa  Island,  California,  in  53 
fathoms  sandy  mud,  bottom  temperature  46°  F.  U.  S.  Bureau  of 
Fisheries. 

This  is  an  odd  and  extremely  distinct  species,  which  recalls  some 
forms  of  Cryptogemma,  but  is  obviously  too  small  for  that  genus. 

MANGILIA  BBIPHYLB,  mw  »irtn. 

Shell  small,  solid,  whitish,  acute,  fusiform,  with  one  and  a  half 
nuclear  and  six  subsequent  whorls;  nucleus  with  a  minute  apex  and 
a  swollen  smooth  globular  succeeding  whorl;  these  are  followed  by 
a  peripherally  keeled  whorl,  the  subsequent  turns  developing  two 
and  then  three  spiral  flatfish  spiral  cords,  including  the  peripheral 
one  and  in  front  of  it,  while  behind  the  keel  the  surface  slopes  flatly 
up  to  the  appressed  suture  only  interrupted  by  obscure  ridges  due  to 
the  axial  sculpture;  on  the  last  whorl  in  front  of  the  anal  fasciole 
there  are  about  a  dozen  similar  cords  extending  to  the  end  of  the 
canal  with  about  equal  channelled  interspaces,  the  posterior  two 
or  three  cords  more  or  less  nodulous  at  the  intersections;  axial 
sculpture  of  about  10  more  or  less  prominent  riblets  beginning  in 
front  of  the  fasciole  and  extending  slightly  over  the  periphery  on 
the  last  whorl  becoming  obsolete;  the  incremental  lines  not  con- 
spicuous; aperture  narrowly  ovate,  the  outer  lip  somewhat  varicose 
with  a  large  shallow  rounded  anal  sulcus  close  to  the  suture;  within 
both  inner  and  outer  lips  are  smooth  and  moderately  callous ;  canal 
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short,  wide,  slightly  recurved.  Height  of  shell,  10.5 ;  of  last  whorl, 
6;  diameter,  4  mm.    Cat  No.  211326,  U.S.N.M. 

Range. — Station  2902,  off  Santa  Rosa  Island,  California,  in  58 
fathoms  sandy  mud,  temperature  45°  F.    U.  S.  Bureau  of  Fisheries. 

The  specimens  were  all  dead  shells  and  the  color  when  fresh  is 
therefore  doubtful. 

MANGHJA  HEKMIONK.  nsw  tpeciw. 

Plate  19,  fig.  6. 

Shell  small,  white,  decollate,  but  originally  of  five  or  more  whorls 
exclusive  of  the  nucleus;  first  two  remaining  intact  whorls  (the 
first  is  eroded)  axially  sculptured  with  about  20  close-set  obliquely 
protractive  rounded  ribs  cut  by  sharp  grooves  which  make  of  the 
interspaces  rounded  nodules,  the  second  row  from  the  preceding 
suture  being  more  prominent  and  forming  a  shoulder  to  the  whorl; 
there  are  five  of  these  rows  on  the  spire,  and  the  ribs  they  represent 
extend  from  suture  to  suture;  on  the  later  whorls  they  are  less 
prominent,  and  on  the  last  are  obsolete  except  at  the  shoulder  which 
is  feeble;  other  spiral  sculpture  on  the  last  whorl  is  of  fine  equal 
threads  with  narrower  interspaces,  extending  from  the  shoulder  to 
the  canal;  suture  distinct,  not  appressed,  whorls  well  rounded;  aper- 
ture rather  narrow,  anal  sulcus  wide  and  deep,  its  deepest  part  at 
the  shoulder,  with  no  subsutural  callus;  outer  lip  thin,  sharp,  promi- 
nently arcuately  produced;  inner  lip  erased,  pillar  short,  gyrate,  axis 
not  pervious;  canal  distinct,  rather  long  and  wide.  Height  of  three 
intact  whorls,  8;  of  last  whorl,  6.5;  diameter  at  apex,  1.6;  of  last 
whorl,  4  mm.    Cat  No.  96488,  U.S.N.M. 

Range. — Station  2807,  near  Galapagos  Islands,  in  812  fathoms, 
ooze,  bottom  temperature  88.4°  F.    U.  S.  Bureau  of  Fisheries. 

MANGILIA  LAODICE,  new  spades. 
Plate  21,  fig.  a 

Shell  small,  thin,  white,  with  six  well-rounded  whorls  exclusive 
of  the  (lost)  nucleus,  suture  appressed,  distinct,  undulated  by  the 
sculpture;  spiral  sculpture  variable  sometimes  with  well  marked 
threads  (six  on  the  last  whorl)  and  a  finer  intercalary  thread  in  the 
rather  wide  interspaces,  and  sometimes  with  the  spirals  obsolete 
or  absent;  when  present  the  suture  may  have  a  thickened  edge  with 
one  thread  on  the  preceding  whorl  immediately  behind  it,  or  it 
may  be  quite  simple;  axial  sculpture  of  (on  the  penultimate  whorl 
about  a  dozen)  short,  subnodulous,  slightly  oblique  ribs  which  do 
not  cross  the  anal  f  asciole  and  become  obsolete  on  the  base,  sepa- 
rated by  narrower  interspaces;  anal  f asciole  slightly  excavated, 
smooth  except  for  incremental  arcuate  lines  close  to  the  suture; 
aperture  narrow,  anal  sulcus  wide  and  deep;  outer  lip  thin,  sharp, 
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prominently  arcuately  produced;  inner  lip  erased,  pillar  short,  at- 
tenuated in  front,  gyrate;  axis  pervious;  canal  narrow,  short,  slightly 
recurved.  Height  of  shell,  7.7;  of  last  whorl,  6;  diameter,  S.5  mm. 
Cat.  No.  207587,  U.S  JS M. 

Range.— Station  2792,  off  Manta,  Ecuador,  in  401  fathoms,  mud, 
bottom  temperature  42.9° ;  U.  S.  Bureau  of  Fisheries. 

MANGILIA  HAMATA  Carpenter. 

Mangelia  hamata  Cakpentbr,  Ann.  Mag.  Nat  Hist,  ser.  3,  vol.  15,  p.  399, 
May,  1865. 
Carpenter's  type  specimen  is  apparently  a  fossil  and  resembles  the 
fossils  from  the  Santa  Barbara  Pleistocene,  where  Col.  E.  Jewett 
also  collected.    The  rather  deep  anal  sulcus  and  thickened  lip  remind 
one  of  Cytharella. 
Range.— "Panama,"  Colonel  Jewett.    Cat.  No.  15951,  U.S.N.M. 


MANGILIA  CESTA.  nm 
Plate  21,  fig.  7. 

Shell  small,  whitish,  polished,  with  (on  the  last  whorl  six  or  seven) 
widely  spaced  narrow  brown  spiral  lines;  whorls  six  without  the 
(lost)  nucleus;  suture  distinct,  axial  sculpture  of  ten  rounded  ribs 
extending  across  the  whorl  with  subequal  or  wider  interspaces;  the 
ribs  are  not  shouldered  and  start  from  the  suture  which  they  un- 
dulate; spiral  sculpture  of  incised  lines  in  the  interspaces  between 
the  ribs,  the  brown  color  is  situated  in  these  grooves  of  which  there 
are  six  or  more  on  the  last  whorl,  rather  widely  spaced;  aperture 
simple,  anal  sulcus  inconspicuous,  canal  very  short  and  wide.  Height 
of  shell,  7;  of  last  whorl,  4;  diameter,  S  mm.  Cat  No.  209040, 
U.S.KM. 

Range. — San  Pedro,  California,  Mrs.  Blood. 

This  shell  resembles  Cyt Amelia,  but  lacks  the  peculiar  spiral  sculp- 
ture and  shouldered  whorls. 


MANGIUA  NBWOOMBBI,  wm 
Plate  21,  flg.  4. 

Shell  small,  brownish,  with  a  tendency  to  banding,  paler  at  the 
shoulder  and  on  the  base,  with  six  whorls,  including  a  small,  smooth 
nuclear  whorl;  suture  distinct,  slightly  appressed,  with  no  fasciolar 
constriction;  spiral  sculpture  of  fine  flattish  threads  separated  by 
narrow  striae  very  minutely  reticulated  by  the  incremental  lines  and 
most  conspicuous  in  the  intervals  between  the  ribs,  practically  cover- 
ing the  whole  surface  of  the  shell;  axial  sculpture,  beside  almost 
microscopic  lines  of  growth,  of  (on  the  last  whorl  14)  short  rounded 
ribs,  slightly  angulated  at  the  shoulder  and  extending  from  the 
suture  to  the  canal  with  subequal  interspaces;  anal  sulcus  shallow, 
aperture  narrow,  simple,  inner  lip  erased,  canal  short,  straight 
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Height  of  shell,  11;  of  last  whorl,  7;  diameter,  4  mm.    Cat  No. 
160966,  U.S  JUL 
tfan^e.— Clayoquot,  Vancouver  Island,  to  Drakes  Baj,  California. 

MANGIUA  ?  DRJANIBA,  lit  ■»•*«■. 

Plate  20,  fig.  12, 

Shell  small,  brownish,  with  an  acute  brown  nucleus  of  four  and 
a  half  regularly  increasing  whorls  (apparently  smooth  but  slightly 
eroded),  changed  abruptly  into  the  sculpture  of  the  five  subsequent 
whorls;  axial  sculpture  of  (on  the  last  whorl  10)  low  rounded  ribs 
with  wider  interspaces,  obsolete  on  the  base  and  incremental  sculpture 
indicated  by  the  rather  distant  sharp  striae;  spiral  sculpture  of  (on 
the  spire  two,  on  the  last  whorl  three)  rather  prominent  nodules  on 
the  ribs  with  no  conspicuous  cord  in  the  corresponding  part  of  the 
interspaces;  otherwise  the  spiral  sculpture,  especially  on  the  latter 
whorls,  comprises  sharp  narrow  grooves  with  wider  flattened  inter- 
spaces which  become  more  cordlike  on  the  earlier  whorls  and  the 
base;  whorls  moderately  rounded  with  no  indication  of  an  anal  fas- 
ciole, the  suture  distinct  but  not  appressed,  aperture  in  the  type- 
specimen  elongate  ovate  with  simple  pillar  and  thin  sharp  outer  lip, 
the  canal  short,  deep,  forming  a  distinct  but  small  siphonal  fasciole 
and  slightly  recurved.  Height  of  shell,  11 ;  of  last  whorl,  6 ;  diameter, 
4.6  mm.   Cat  No.  267724,  U.S.N.M. 

Range. — Dredged  in  Santa  Maria  Bay,  Lower  California;  Dr.  Paul 
Bartsch. 

This  species  may  prove  to  be  a  young  Glyphostoma,  but  its  peculiar 
incised  sculpture  will  enable  it  to  be  distinguished  from  the  other 
species  of  the  genus.  The  absence  of  an  anal  fasciole,  however, 
would  seem  to  remove  it  from  that  group. 

UAKmuLt  romrau.  m*  —*•%. , 

Plate  22,  fig.  2. 

Shell  small,  white,  with  a  very  pale  yellowish  periostracum,  a 
smooth  inflated  nucleus  of  a  whorl  and  a  half  and  about  four  subse- 
quent whorls;  the  first  normal  whorl  has  a  small  peripheral  keel, 
the  next  two  have  ribs  in  addition,  the  last  whorl  has  only  spiral 
sculpture;  suture  distinct,  not  appressed,  the  whorls  well  rounded 
with  the  anal  fasciole  close  to  the  suture;  spiral  sculpture  at  first 
of  one  or  two  strong  threads  in  the  space  between  the  keel  and  the 
succeeding  suture,  on  the  last  whorl  the  keel  is  reduced  to  a  flattish 
cord  with  four  others  in  front  of  it,  with  wider  interspaces ;  on  the 
anterior  part  of  the  base  and  on  the  canal  are  feebler  closer  threads; 
axial  sculpture  confined  to  the  spire  of  about  a  dozen  short  obliquely 
protractive  riblets,  most  conspicuous  where  they  cross  the  ribs  and 
with  subequal  interspaces;  on  the  last  whorl  they  disappear;  incre- 
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mental  lines  feeble;  anal  fasciole  flat  with  faint  spiral  lines  crossing 
arcuate  lines  of  growth;  anal  sulcus  wide  and  shallow;  aperture 
subovate,  outer  lip  thin,  sharp ;  inner  lip  erased ;  pillar  short,  smooth ; 
axis  pervious,  canal  distinct,  wide,  with  no  siphonal  fasciole.  Height 
of  shell,  7;  of  last  whorl,  4.5;  diameter,  3  mm.  Cat.  No.  211762, 
U.S.N.M. 

Range. — Station  2936,  off  Cape  San  Quentin,  Lower  California, 
in  359  fathoms,  mud,  bottom  temperature  49°  F.;  U.  S.  Bureau  of 
Fisheries. 

The  enlarged  figure  of  this  little  species  is  curiously  like  a  Chryso- 
domus. 

ZBTBHA  DENTICULATA  DalL 

Plate  1,  fig.  1. 
Zetekia  denticulate  Dall,  Proc.  U.  S.  Nat.  Mas.,  vol.  54,  No.  2238,  p.  820, 1918. 

Shell  small,  fusiform,  purplish  brown,  with  a  very  small  smooth 
translucent  nucleus  of  about  three  whorls,  and  four  subsequent 
whorls;  suture  obscure,  closely  appressed;  spiral  sculpture  of  (be- 
tween the  sutures  six)  flattish  equal  close-set  uniform  cords,  of  which 
there  are  about  14  on  the  last  whorl,  with  a  few  smaller  threads  on 
die  canal;  these  cords  are  cut  into  squarish  granules  by  numerous 
aarrow  axial  grooves  the  interspaces  on  the  earlier  whorls  having  a 
somewhat  riblike  aspect;  this  sculpture  is  fairly  uniform  over  the 
entire  shell  except  the  nucleus;  there  is  no  evident  anal  fasciole;  aper- 
ture narrow,  anal  sulcus  prominent,  rounded;  outer  Up  internally 
thickened  and  with  about  six  short  coarse  lirae;  inner  lip  callous, 
with  four  or  five  short  lirations  on  the  pillar,  canal  very  short,  deeply 
cut,  contracted.  Height  of  shell,  6;  of  last  whorl,  3.5;  diameter,  2 
mm.    Cat.  No.  274109,  U.S.N.M. 

Range. — In  beach  drift  at  Panama;  James  Zetek. 

This  shell,  though  apparently  Pleurotomoid,  has  much  the  ap- 
pearance of  a  Mitromorpha,  of  which  the  type  is  At .  filosa  Carpenter,1 
not  M.  lirata  A.  Adams,  as  stated  by  Fischer  and  Cossmann.  The 
genus  is  described  correctly  by  Adams  as  having  a  single  inconspicu- 
ous plait  anteriorly  on  the  pillar.  This  plait  only  appears  in  com- 
pletely adult  individuals,  as  do  the  small  internal  denticulations  of 
the  outer  lip.  There  is  no  notch  at  the  posterior  commissure  of  the 
aperture  in  any  of  the  California  species,  nor  is  one  mentioned  by 
Adams  in  the  description  of  M.  Urata  from  Japan.  The  present 
species  has  a  conspicuous  notch  but  no  plication  properly  speaking 
on  the  pillar,  only  small  pustular  lirations  on  the  outer  edge  of  the 
columeUar  callosity.    Cossmann  gives  the  genus  two  strong  plaits  on 

lAnn.  Mag.  Nat.  Hist.,  vol.  15,  March,  1865,  p.  182,  sole  species  M.  flJosa  Carpenter. 
A.  Adams's  description  was  printed  In  the  April  number,  p.  822. 
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the  pillar,  which,  with  his  figure,  indicate  that  he  had  a  species  of 
Mitra  in  hand,  from  which  his  diagnosis  was  made. 
The  present  species  seems  entitled  to  a  distinct  group  name. 


DAPHNELLA  BARTSCHI,  mw  i 

Plate  19,  figs.  4,  5. 

Shell  small,  slender,  yellowish  white  with  brown  flames  and 
flecks,  moderately  convex  whorls,  distinct  suture,  and  six  whorls, 
with  a  very  minute  brown  nucleus  of  two  whorls ;  the  whole  surface 
is  delicately  reticulated  with  subequal  axial  and  spiral  threads,  the 
spirals  cut  by  the  axial  interspaces  into  minute  nodules,  the  inter- 
stices squarish ;  the  surface  resulting  is  grating  to  the  touch ;  the  aper- 
ture is  narrow,  the  canal  hardly  differentiated  and  not  recurved. 
Height  of  shell,  8.5;  of  last  whorl,  6;  diameter,  5  mm.  Cat.  No. 
267841,  U.S.N.M. 

Range. — Lower  California  and  the  Gulf  of  California;  Dr.  Paul 
Bartsch. 

This  is  much  smaller  and  with  more  delicate  and  even  sculpture 
than  the  related  species  D.  casta  Hinds,  and  D.  cUUhrata  Gabb,  both 
of  which  have  much  larger  nuclei.  D.  etfusa  Carpenter  from  Neeah 
Bay,  Washington,  was  founded  on  a  broken  and  worn  unidentifi- 
able specimen  probably  not  even  belonging  to  the  genus  Daphnella 
D.  electra  Dall  is  a  still  smaller  and  differently  colored  species,  and 
D.  fv&coligata  Dall  has  quite  a  different  sculpture  and  may  possibly 
be  a  ClathromangUia. 

CYTHABELLA  ACULEA,  nmw  spades. 

Shell  small,  purple  brown,  banded  with  white,  or  varicolored; 
nucleus  of  one  and  a  half  loosely  coiled,  smooth  nuclear,  and  four 
subsequent  whorls;  axial  sculpture  of  six,  somewhat  sigmoid  rounded 
ribs  continuous  up  the  spire,  with  excavated,  much  wider  interspaces, 
with  fine  axial  striatum,  which  slightly  wrinkles  the  spirals;  spiral 
sculpture  of  numerous  sharp,  often  paired  grooves  separated  by 
wider  flattish  interspaces  which  are  faintly  marked  by  the  axial  stria- 
tum; aperture  narrow,  anal  sulcus  conspicuous,  outer  lip  thickened, 
smooth  inside,  pillar  simple,  canal  hardly  differentiated.  Height  of 
shell,  6;  of  last  whorl,  3.5;  diameter,  2  mm.  Cat  No.  73994, 
U.S.N.M. 

Range. — San  Diego,  California,  to  Cape  San  Lucas. 

Though  small,  this  is  one  of  the  most  elegant  of  the  West  Coast 
species.  The  name  was  suggested  by  Doctor  Carpenter.  Some  speci- 
mens are  more  slender  than  others,  and  the  coloration  is  variable. 
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CTTHABELLA  SUBDIAPHANA  Carpenter. 

Plate  24,  fig.  4. 

Mangelia  subdiaphana  Cabfenteb,  Ann.  Mag.  Nat  Hist.,  ser.  3,  vol.  15,  p.  45, 
July,  1864. 

Range. — Cape  San  Lucas;  J.  Xantus. 

The  specimen  figured  is  Carpenter's  type,  Cat  No.  274104, 
TJ.S.N.M.  This  is  one  of  the  species  with  an  elevated  spire  which 
approaches  PhUbertia. 

CTTHABELLA  LOUISA*  new  ipteles. 

Plate  24,  fig.  3. 

Shell  minute,  nucleus  with  a  small  apex,  the  whorl  later  swollen, 
the  second  turn  with  three  strong  spiral  threads,  the  following  three 
whorls  with  11  or  12  axial  ribs  with  subequal  interspaces  and  no 
pronounced  shoulder;  spiral  sculpture  between  the  sutures  of  three 
strong  subequal  flattish  threads  somewhat  swollen  when  they  over- 
ride the  ribs,  and  with  a  few  much  finer  threads  in  the  interspaces 
between  the  major  threads ;  the  spaces  between  the  reticulation  on  the 
earlier  whorls  are  deep  and  have  a  pitlike  aspect;  near  the  suture 
in  fresh  specimens  is  a  dark  spiral  band  extending  to  the  rounded 
shoulder,  in  front  of  which  the  shell  is  yellowish  white  with  (on  the 
last  whorl)  four  or  five  narrow  brown  spiral  lines  with  much  wider 
interspaces;  aperture  moderately  wide  with  a  very  shallow  ill- 
defined  sulcus,  the  outer  lip  thickened,  smooth,  the  canal  wide,  not 
differentiated  from  the  aperture,  the  inner  lip  smooth.  Height  of 
shell,  4.25;  of  last  whorl,  2.7;  diameter,  1.7  mm.  Oat.  No.  160122, 
U.S.N.M. 

Range. — San  Luis  Obispo,  California,  Mrs.  Dial. 

CTTHABELLA  QUADBISEBIATA,  new  spmIm. 

Plate  24,  fig.  8. 

Shell  small,  stout,  blunt,  white,  with  a  brown  peripheral  band  and 
another  on  the  base;  nucleus  small,  blunt,  at  first  smooth  and  then 
spirally  striated,  in  all  about  two  whorls  followed  by  five  subsequent 
whorls ;  axial  sculpture  of  eight  rounded  ribs,  partly  continuous  up 
the  spire,  undulating  the  suture  and  with  subequal  interspaces;  faint 
lines  of  growth  cross  the  transverse  sculpture;  spiral  ornamentation 
of  almost  microscopically  fine  threads  uniform  over  the  shell,  with 
wider  flat  interspaces;  aperture  short  and  wide  with  no  differentiated 
canal;  anal  sulcus  conspicuous,  outer  lip  thickened,  smooth  inside. 
Height,  5;  of  last  whorl,  3;  diameter,  2  mm.  Cat.  No.  55503, 
U.S.N.M. 

Range. — Gulf  of  California  to  Acapulco. 
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This  belongs  to  the  same  general  group  as  C.  aculea,  but  has  quite 
distinct  sculpture  and  is  stouter  in  proportion.  Like  that  species  it 
is  variable  in  its  coloration. 

CTTHARBLLA  HIPPOLITA,  new  ipeclef. 

Plate  22,  figs.  6,  8. 

Shell  small,  slender,  whitish,  dark  brown,  or  spirally  banded  with 
brown  and  white;  nucleus  with  a  very  small  blunt  apical  whorl,  the 
succeeding  whorl  (worn  in  the  specimens)  probably  feebly  sculp- 
tured ;  subsequent  whorls  about  five,  with  an  appressed  suture;  spiral 
sculpture  of  very  fine  spiral  striae,  perceptible  under  magnification, 
becoming  coarser  toward  the  canal;  axial  sculpture  (including  the 
terminal  varix)  of  seven  strong  ribs  with  wider  interspaces,  slightly 
protractive  anteriorly,  continuous  up  the  spire  around  which  they 
show  a  slight  twist,  and  extending  on  the  last  whorl  to  the  canal; 
aperture  narrow,  elongated,  anal  sulcus  wide,  shallow,  outer  lip  thick- 
ened, smooth  internally,  inner  lip  simple ;  canal  hardly  differentiated. 
Height  of  shell,  5.7;  of  last  whorl,  3.5  diameter,  2  mm.  Cat.  No. 
127536,  TJ.S.N.M. 

Range. — Shell  drift  at  San  Hipolito  Point,  Lower  California,  and 
also  at  San  Diego,  California ;  Hemphill. 

Much  like  C.  aculea,  but  constantly  stouter  and  shorter,  with  one 
more  rib  and  coarser  striation. 


CTTHARBLLA  VERDENSIfl,  n* 

Shell  small,  short-fusiform,  whitish  or  feebly  dotted  with  brown, 
with  three  brown  nuclear  and  four  subsequent  whorls;  apex  of  the 
nucleus  very  small,  smooth,  the  other  two  microscopically  rugose; 
suture  appressed  behind  a  faint  anal  fasciole,  whorls  moderately 
rounded ;  spiral  sculpture  uniform,  of  fine  attenuated  close-set  spiral 
threads  covering  the  whole  surface  and  crossed  by  minutely  sharp  in- 
cremental lines  giving  a  peculiarly  rough  effect ;  other  axial  sculpture 
of  (on  the  last  whorl  about  12)  rather  feeble  rounded  ribs  obsolete 
anteriorly  with  about  equal  interspaces;  aperture  elongate,  narrow 
with  no  differentiated  canal ;  the  outer  lip  moderately  varicose,  sharp- 
edged,  smooth  within,  the  anal  sulcus  rounded,  shallow,  close  to  the 
suture.  Height  of  shell,  6.5 ;  of  last  whorl,  5 ;  diameter,  3  mm.  Cat. 
No.  266386,  U.S.N.M. 

Range. — Agua  Verde  Bay,  Lower  California,  Dr.  Paul  Bartsch. 

?  CYTHARELLA  JANIBA,  new  ■pedes. 

Plate  21,  fig.  10. 

Shell  small,  acute,  white  or  waxen,  with  a  small  smooth  nucleus 
of  about  two  whorls  and  five  subsequent  moderately  rounded  whorls; 
suture  distinct,  hardly  appressed;  spiral  sculpture  of  sharp  striae 
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with  wider  minutely  striated  interspaces,  over  the  whole  surface,  not 
swollen  where  they  pass  over  the  ribs;  the  whorls  are  slightly 
shouldered,  there  are  about  three  or  four  of  the  straplike  interspaces 
on  the  spire  between  the  shoulder  and  the  succeeding  suture,  behind 
the  shoulder  they  are  less  obvious  and  the  sculpture  less  coarse;  <m 
the  last  whorl  the  sculpture  is  quite  uniform ;  axial  sculpture  of  nine 
or  ten  protractively  oblique  slightly  sigmoid  ribs  which  nearly  reach 
the  canal  and  on  the  spire  extend  from  suture  to  suture;  aperture 
narrow,  the  anal  sulcus  wide  and  shallow,  close  to  the  suture,  the 
outer  lip  is  thickened  but  not  internally  Urate;  the  inner  lip  smooth; 
the  canal  is  short,  wide,  and  hardly  differentiated  from  the  rest  of 
the  aperture.  Height  of  shell,  9;  of  last  whorl,  6;  diameter,  8  mm. 
Cat.  No.  55285,  U.S.N.M. 

Range. — San  Diego,  California,  Stearns  collection. 

It  is  possible  this  may  be  a  Mangilia  with  unusually  thickened  lip, 

or  an  immature  CythareUa. 

* 

CTTHARELLA  BLBCTRA,  turn  ■»«*■«. 

Shell  minute,  waxen  white,  sometimes  with  faint  purplish  spiral 
bands,  with  two  and  a  half  nuclear  and  four  and  a  half  subsequent  re- 
ticulate whoris;  nucleus  turbinate,  the  first  two  whorls  smooth,  pol- 
ished, brown,  the  remainder  axially  minutely  ribbed,  the  sculpture 
passing  into  that  of  the  normal  subsequent  whorls ;  suture  distinct,  not 
oppressed;  spiral  sculpture  between  the  succeeding  suture  and  the 
fasciole  on  the  spire,  of  four  equal  and  equally  spaced  threads  with 
slightly  wider  interspaces;  rarely  the  posterior  thread  is  more  prom- 
inent than  the  others ;  on  the  last  whorl  there  are  about  nine  threads, 
more  adjacent  as  they  approach  the  canal  which  has  about  six  more 
closely  set;  axial  sculpture  of  (on  the  last  whorl  about  14)  low 
narrow  straight  ribs  extending  from  the  suture  to  the  canal  with 
slightly  narrower  interspaces;  there  is  no  nodulation  at  the  intersec- 
tions with  the  spiral  sculpture  and  the  reticulations  are  squarish  and 
deep;  aperture  narrow,  anal  sulcus  shallow,  rounded,  conspicuous; 
outer  lip  varicose,  sharp  edged,  not  lirate  within ;  inner  lip  erased, 
canal  hardly  differentiated.  Height  of  shell,  5.5;  of  last  whorl,  8.7; 
diameter,  2  mm.   Cat  267706,  U.S.N.M. 

Range.— Head  of  Concepcion  Bay,  Gulf  of  California,  Dr.  Paul 
Bartsch. 

The  general  aspect  except  for  the  sulcus  is  that  of  a  Mitromarpha. 

CTTHARELLA  NIOBE,  imw  hmcIm. 
Plate  28,  figs.  4,  5. 

Shell  small,  whitish,  with  or  without  pale  bands  or  clouds  of  light 
brown,  fusiform,  the  nucleus  with  a  minute  smooth  translucent  apex, 
the  succeeding  whorl  sharply  spirally  striated,  this  sculpture  fol- 
lowed by  minute  reticulation  for  about  half  a  whorl  and  then  by  the 
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normal  adult  sculpture  on  five  succeeding  whorls;  spiral  sculpture 
of  fine  equal  close-set  threads,  covering  the  posterior  half  of  the  whorl 
and  on  the  anterior  half  similar  but  slightly  larger  threads,  while 
on  the  fourth  whorl  there  is  one,  on  the  fifth  and  sixth  whorls  two, 
and  on  the  last  whorl  three,  slightly  larger  threads  near  the  periphery 
which  are  somewhat  swollen  where  they  override  the  ribs;  between 
the  peripheral  pair  of  these  are  three  or  four  of  the  minor  threads; 
axial  sculpture  of  eight  rounded  nearly  vertical  ribs  extending  from 
suture  to  suture  on  the  spire  and  nearly  to  the  canal  on  the  last  whorl 
with  subequal  interspaces,  not  continuous  over  the  suture  which  is 
distinct  and  not  appressed;  the  whorls  are  moderately  convex;  aper- 
ture rather  narrow,  the  anal  sulcus  proportionately  large  and  rounded, 
the  outer  lip  varicose  and  infolded,  with  a  sharp  edge;  the  throat 
smooth,  white;  the  inner  lip  smooth,  the  pillar  very  short,  straight, 
the  canal  hardly  differentiated.  Height  of  shell,  6.5 ;  of  last  whorl, 
5 ;  diameter,  2.2  mm.  Cat.  No.  274105,  U.S.N.M. 
Bange. — Panama,  in  beach  drift;  James  Zetek. 

CTTHABELLA  AMATULA,  nmw  ip«eles. 

Plate  21,  fig.  2. 

Shell  small,  pale  waxen  yellow,  with  occasional  brown  spots  be- 
tween the  ribs,  with  about  one  and  a  half  smooth  white  nuclear  and 
about  five  and  a  half  subsequent  whorls;  axial  sculpture  of  (on  the 
last  whorl  eight)  stout  protractively  arcuate  ribs  with  subequal  or 
narrower  interspaces  not  continuous  up  the  spire,  but  extending  from 
the  suture  over  a  slight  shoulder  to  the  canal;  spiral  sculpture  of 
numerous  fine  sharp  striae  covering  the  shell  (except  on  the  anal 
fasciole)  with  flattish  wider  interspaces;  there  is  a  slight  angle  at 
the  shoulder;  aperture  narrow,  the  outer  lip  infolded,  the  anal  sulcus 
large,  the  canal  hardly  differentiated,  the  pillar  smooth.  Height, 
6.5 ;  diameter,  3.0  mm.    Cat.  No.  127534a,  U.S.N.M. 

Type-locality. — San  Diego,  California. 

This  is  one  of  the  species  which  approaches  in  form  the  MangiUa 
type. 

CTTHABELLA  PHABTHU8A,  n«w  n»eles. 

Plate  24,  fig.  1. 

Shell  minute,  with  a  very  small  turbinate  brown  nucleus  of  about 
two  and  a  half  whorls,  the  latter  part  of  which  is  feebly  reticulately 
sculptured,  and  three  and  a  half  subsequent  whorls;  suture  distinct, 
not  appressed,  whorls  moderately  rounded,  whitish  with  a  pinkish 
brown  banded  base;  spiral  sculpture  of  (on  the  first  whorl  one,  on 
the  second  two)  peripheral  strong  threads,  on  the  last  whorl  four 
with  much  wider  striated  interspaces;  these  threads  on  dead  speci- 
mens show  paler  than  the  general  surface;  on  the  base  and  canal 
are  about  a  dozen  smaller  close-set  threads;  none  of  the  threads 
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are  nodulose  where  they  cross  the  ribs;  axial  sculpture  of  (on  the 
last  whorl  eight)  narrow  sigmoid  ribs,  with  wider  interspaces,  ex- 
tending from  suture  to  canal  across  the  last  whorl;  the  aperture 
narrow,  the  outer  lip  varicose,  smooth  within;  the  inner  lip  simple, 
not  callous;  the  anal  sulcus  large  and  shallow,  the  pillar  straight, 
the  canal  hardly  differentiated.  Height  of  shell,  3.25;  of  last  whorl, 
2;  diameter,  1.25  mm.    Cat  Nos.  269171  and  2680386,  U.S.N.M. 

Range. — Head  of  Concepcion  Bay,  Lower  California,  Dr.  Paul 
Bartsch. 

Many  of  the  specimens  have  the  last  whorl  conspicuously  striped 
with  brown.  The  dead  specimens  are  often  slaty  with  pale  spiral 
threads.  There  is  also  some  variation  in  stoutness  and  in  the 
strength  of  the  posterior  thread  which  in  a  few  specimens  is  stronger 
than  the  others  giving  a  slight  shoulder  to  the  whorl. 

CYTHABBLLA  (AGATHOTOMA)  PYRRHULA,  imw  ■»•*■«. 

Plate  24,  fig.  6. 

Shell  small,  brownish  with  a  white  peripheral  band,  brilliantly 
polished;  with  a  pointed  nucleus  of  two  smooth  rounded  and  one 
peripherally  sharply  keeled  whorls;  and  about  six  subsequent  whorls; 
suture  distinct,  appressed,  fasciole  constricted;  spiral  sculpture  of 
about  a  dozen  grooves  with  wider  interspaces  on  the  base  and  canal; 
axial  sculpture  of  (on  the  last  whorl  13)  narrow  sigmoid  ribs  ex- 
tending from  the  fasciole  to  the  canal  with  somewhat  wider  smooth 
interspaces;  aperture  contracted,  anal  sulcus  large,  with  flaring  mar- 
gin and  subsutural  callus;  outer  lip  sharp  edged,  infolded,  a  promi- 
nent varix  behind  it,  and  under  the  varix  internally  a  thickened  ridge 
with  about  five  short  oblique  lirae;  inner  lip  erased;  pillar  longer 
with  about  six  lirae ;  canal  short,  deep,  moderately  recurved.  Height 
of  shell,  11;  of  last  whorl,  6.5;  diameter,  5  mm.  Cat  No.  96590, 
U.S.N.M. 

Range. — Station  2830,  off  Lower  California,  northwest  of  Cape 
San  Lucas,  in  latitude  23°  33'  N.,  in  66  fathoms,  sand.  U.  S.  Bureau 
of  Fisheries. 


CYTHABELLA  {AGATHOTOMA)  BURYCLEA,  n* 

Plate  24,  figs.  5,  1L 

Shell  minute,  whitish  or  pale  brownish,  subcylindric,  turrited,  the 
nucleus  with  a  projecting  minute  subglobular  apex  and  about  one 
and  a  half  smooth  whorls  followed  by  about  four  and  a  half  sculp- 
tured whorls;  spiral  sculpture  of  minute  close-set  threads  covering 
uniformly  the  whole  surface;  suture  distinct,  appressed,  the  whorls 
shouldered  immediately  in  front  of  it;  axial  sculpture  of  (on  the 
last  whorl  seven  or  eight)  prominent,  slightly  protractively  oblique 
ribs,  with  wider  interspaces,  extending  over  the  whole  whorl  and 
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prominent  at  the  shoulder,  but  not  continuous  over  the  spire;  aper- 
ture narrow,  outer  lip  varicose,  thick,  striated  in  front,  smooth  within, 
the  anal  sulcus  conspicuous  but  not  deep ;  inner  lip  smooth,  the  canal 
hardly  differentiated.  Height  of  shell,  5 ;  of  last  whorl,  3.5 ;  diame- 
ter, 1,75  mm.    Cat  Nos.  268908  and  267640,  U.S.N.M. 

Range. — Dredged  at  Agua  Verde  Bay  and  the  head  of  Concepcion 
Bay,  Lower  California,  Dr.  Paul  Bartsch. 

CTTHABBLLA  (AGATHOTOMA)  FBNBLOK,  mw  iptd*. 

Plate  24,  fig.  10. 

Shell  minute,  pale  brownish,  or  whitish  with  obscure  brownish 
spiral  bands,  with  a  minute  trochoid  nucleus  of  three  whorls  the 
earlier  smooth,  the  last  axially  minutely  closely  ribbed,  followed  by 
five  subsequent  whorls;  suture  distinct,  hardly  appressed,  the  whorl 
sloping  steeply  away  from  it ;  spiral  sculpture  of  fine  close-set  threads 
over  the  entire  surface;  whorls  moderately  convex;  axial  sculpture 
of  (on  the  last  whorl  six)  prominent  ribs,  with  much  wider  inter- 
spaces, extending  the  whole  length  of  the  whorl  and  on  the  spire 
more  prominent  at  the  periphery;  aperture  narrow,  parallel-sided, 
the  outer  lip  varicose,  smooth  within,  the  anal  sulcus  wide  and  shal- 
low, the  canal  hardly  differentiated.  Height  of  shell,  5 ;  of  last  whorl, 
8;  diameter,  2  mm.    Cat.  No.  (268908a)  266846,  TJ.S.N.M. 

Range. — Agua  Verde  Bay,  Lower  California,  Dr.  Paul  Bartsch. 

Some  specimens  are  slightly  larger,  others  smaller. 

CTTOARELLA  (AGATHOTOMA)  CAMAJtDf  A.  mw  iptd*. 

Plate  24,  fig.  9. 

Shell  small,  white,  hexagonal,  with  a  blunt  glassy  nucleus  of  a 
whorl  and  a  half  and  about  five  subsequent  whorls;  surface  showing 
no  spiral  sculpture  under  a  hand  lens;  axial  sculpture  of  six  strong 
rounded  ribs,  running  the  whole  length  of  the  shell  and  continuous 
over  the  spire;  suture  distinct;  aperture  narrow,  with  a  relatively 
large  rounded  anal  sulcus,  a  thickened  outer  lip  without  internal 
liration,  the  inner  lip  simple  not  callous,  the  pillar  short,  the  canal 
hardly  differentiated.  Height  of  shell,  6 ;  of  last  whorl,  4.5 ;  diameter, 
2.5  mm.    Cat.  No.  122125,  U.S.N.M. 

Range. — Indefatigable  Island,  Galapagos  Islands,  on  the  beach. 
U.  S.  Bureau  of  Fisheries. 


CTTHABBLLA   (AGATHOTOMA)   PHRYNB,  a* 
Plate  24,  fig.  12. 

Shell  small,  fusiform,  short,  stout,  whitish,  with  three  obscure 
pale  brownish  spiral  bands  on  the  last  whorl ;  nucleus  minute,  trans- 
lucent, of  about  one  whorl  with  somewhat  over  four  subsequent 
whorls;  suture  appressed,  obscure;  spiral  sculpture  of  numerous 
very  fine  equal  close-set  threads  over  the  whole  surface;  axial  sculp- 
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ture  of  seven  strong  rounded  somewhat  sigmoid  ribs,  slightly  shoul- 
dered near  the  suture,  continuous  up  the  spire  and  obliquely  retrac- 
tive  posteriorly;  there  are  no  obvious  incremental  lines;  the  ribs  ex- 
tend from  the  canal  to  the  suture  on  the  last  whorl ;  aperture  narrow, 
anal  sulcus  shallow,  rounded;  outer  lip  broadly  infolded,  smooth 
within;  inner  lip  smooth,  not  callous,  canal  hardly  differentiated. 
Height  of  shell,  6.2;  of  last  whorl,  4;  diameter,  2.5  mm.  Cat.  No. 
274106,  U.S.N.M. 

Range. — In  beach  drift  at  Panama,  James  Zetek. 


TASANIS  PANOPB,  M 

Plate  9,  fig.  2. 

Shell  small,  of  about  six  whorls  including  the  blunt  (defective) 
nucleus,  white  with  pale  olivaceous  periostracum,  short  and  stumpy; 
earlier  whorls  with  two  strong  peripheral  keels  and  a  thread  upon 
which  the  suture  is  laid ;  last  whorl  with  a  cord  at  the  suture  and  on 
the  other  side  of  the  anal  f  asciole  about  five  elevated  keels  with  sub- 
equal  interspaces,  more  adjacent  on  the  base  with  about  as  many 
more  smaller  and  closer  threads  on  the  anterior  region;  suture  ap* 
pressed,  obscure;  anal  f asciole  concave,  not  spirally  striated;  axial 
sculpture  of  rather  close  sharp  striae  which  cut  the  spirals;  aperture 
narrow,  anal  sulcus  deep,  rounded ;  outer  lip  greatly  produced,  thin, 
smooth  within,  inner  lip  with  a  wash  of  callus,  canal  distinct  but 
very  short.  Height  of  shell,  4.5;  of  last  whorl,  2.6;  diameter,  2.8 
mm.    Cat  No.  207577,  U.S.N.M. 

Range. — Station  2792,  off  Manta,  Ecuador,  in  401  fathoms,  mud, 
bottom  temperature  42.9°  F.    U.  S.  Bureau  of  Fisheries. 


TAJULNB9  3UUX1PPB,  new 

Plate  3,  fig.  8. 

Shell  minute,  white  or  warm  brown,  with  a  turbinate  nucleus  hav- 
ing a  minute  smooth  apex  and  three  later  axially  concavely  arcuate 
ribbed  whorls;  subsequent  whorls  three  and  a  half  with  a  distinct 
suture;  spiral  sculpture  between  the  sutures  of  two  prominent  keels 
and  an  anterior  smaller  one  on  which  the  suture  is  laid;  on  the  last 
whorl  there  are  about  eight  minor  threads  in  front  of  those  men- 
tioned, all  with  wider  interspaces;  axial  sculpture  of  prominent 
oblique  lines  protractively  cutting  the  interspaces;  anal  sulcus  shal- 
low, distinct,  close  to  the  suture;  outer  lip  thin,  slightly  produced, 
inner  lip  erased;  pillar  short,  straight,  canal  hardly  differentiated. 
Height  of  shell,  3.8;  of  last  whorl,  2.2;  diameter,  2  mm.  Cat.  No. 
194965,  U.S.N.M. 

Range. — Station  2813,  among  the  Galapagos  Islands,  in  40  fathoms, 
sand,  temperature  at  surface  81°  F.    U.  S.  Bureau  of  Fisheries. 
115090— 19— ProcN.M.vol.56 6 
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REFERENCES  TO  GROUPS. 

Agafhotoma,  p.  79.  KurtzieUa,  p.  62. 

Antiplanes,  p.  38.  Kylix,  p.  19. 

BeUaspira,  p.  29.  Laevitectum,  p.  19. 

BorsoneUa,  p.  87.  Leuoosyrinx,  p.  5. 

CarinodrUUa,  p.  17.  Lora,  p.  89. 

CZatorolrUtta,  p.  14.  Mangttla,  p.  02. 

ClathromangUia,  p.  62.  JfoniWojwi*,  p.  27. 

Crassispira,  p.  21.  i\Tanno<f<eZto,  p.  69. 

Cryptogemma,  p.  80.  PMJterrta,  p.  54. 

Cymatosyrinx,  p.  6.  PleurotomeUa,  p.  60. 

Oytharella,  p.  74.  PMftdomeZatoma,  p.  21. 

Daphnella,  p.  74.  Siuwodrttlto,  p.  29. 

Blaeooyma,  p.  9.  Sttrcitla,  p.  8. 

Olyphostomaf  p.  52.  Taronw,  p.  81. 

Haedroplewa,  p.  80.  TttrricHto,  p.  2. 

Knefastia,  p.  8.  Zetekia,  p.  78. 

EXPLANATION  OF  PLATES. 
Plate  1. 

Fig.  1.  Zetekia  dentioulata  Dall,  Alt  6  mm. ;  p.  78. 
2.  MangUia  nuntoaken$i$  Dall,  Alt  18  mm. ;  p.  65. 
8.  Blaeooyma  aerope  Dall,  Alt  16  mm. ;  p.  18. 

4.  Turrioula  (Suroula)  lapsanioa  Dall.  Alt  52  mm. ;  p.  8. 

5.  Turrioula  (Suroula)  panthea  Dall,  Alt  47  mm. ;  p.  4. 

6.  Turrioula  (Suroula)  lavinia  Dall,  Alt  49  mm. ;  p.  4. 

Plate  2. 

Fro.  1.  1  OlathrodriUia  oastianira  Dall,  Alt  10  mm. ;  p.  16. 
2.  OlathrodriUia  andromeda  Dall,  Alt  16£  mm.;  p.  16. 
8.  OlathrodriUia  (Kyliw)  aloyone  Dall,  Alt  16  mm.;  p.  20. 
4.  OlathrodriUia  retina  Dall,  Alt  60  mm.;  p.  16. 
6.  Turrioula  Ubya  Dall,  Alt  40  mm. ;  p.  2. 
6.  Titfrfcitfo  nigricans  Dall,  Alt.  88  mm. ;  p.  8. 

Plate  8. 

Fig.  1.  Blaeooyma  aooUa  Dall,  Alt  7  mm. ;  p.  U. 

2.  ?  Leuco«yH?ur  galapagana  Dall,  Alt  20  mm. ;  p.  6. 
8.  Toronto  zeuxippe  Dall,  Alt  8.8  mm. ;  p.  8L 
4.  PleurotomeUa  thalasrtca  Dall,  Alt  10  mm. ;  p.  51. 
6.  PleurotomeUa  oceanida  Dall.  Alt  12  mm. ;  p.  51. 

6.  PleurotomeUa  herminea  Dall,  Alt  19  mm. ;  p.  60. 

7.  Leuoosyrinx  amycus  Dall,  Alt  52  mm. ;  p.  5. 

8.  Leuoosyrinx  kincaidi  Dall,  Alt  29  mm. ;  p.  6. 

Plate  4. 

Fig.  1.  Elaeocyma  empyrosia  Dall,  Alt  81  mm. ;  p.  12. 

2.  Elaeocyma  oegina  Dall,  Alt  13  mm. ;  p.  12. 

3.  Elaeocyma  arbela  Dall,  Alt.  13.7  mm. ;  p.  10. 

4.  Elaeocyma  halocydne  Dall,  Alt.  18  mm. ;  p.  11. 

5.  Blaeooyma  dbdera  Dall,  Alt  15  mm. ;  p.  12. 

6.  Elaeocyma  ianthe  Dall,  Alt.  17  mm. ;  p.  9. 
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Plats  5. 

Fie.  1.  ClathrodrUUa  paeiana  Dall,  Alt  18  mm. ;  p.  14. 
2.  ClathrodrUUa  calUanira  Dall,  Alt.  16  mm. ;  p.  16. 
8.  ClathrodrUUa  (CarinodriUia)  thestia  Dall,  Alt  14  ma;  p.  18. 

4.  Clathrodrillia  {CarinodrUUa)  halis  Dall,  Alt  20  mm;  p.  17 

5.  Clathrodrillia  (CarinodriUia)  haliplexa  Dall,  Alt  27  mm.;  p.  19. 

6.  ClathrodrUUa  (CarinodriUia)  alcestis  Dall,  Alt  80  mm.;  p.  18. 

Plate  6. 

Fig.  1.  Crassispira  baochia  Dall,  Alt  14.5  mm. ;  p.  25. 

2.  Crassispira  amathea  Dall,  Alt  22  mm.;  p.  27.  * 

8.  Crassispira  dirce  Dall,  Alt  28.5  mm. ;  p.  22.  •! 

4.  Crassispira  arrtnoV  Dall,  Alt  17  mm. ;  p.  26. 

5.  Crassispira  tepocana  Dall,  Alt  19  mm.;  p.  25.  '  ~ 

6.  Crassispira  oandaoe  Dall,  Alt.  7  mm. ;  p.  22.  "*'* 

Plate  7. 

Fra.  1.  Crassispira  nephele  Dall,  Alt  18  mm. ;  p.  28. 

2.  Cnwtfcjrfra  appressa  Carpenter,  Alt  7.5  mm. :  p.  22. 
8.  Lom  6roo/ii#  Dall,  Alt  4.5  mm. ;  p.  41. 

4.  Crassispira  epicasta  Dall,  Alt  9  mm. ;  p.  24. 

5.  Crassispira  eurynome  Dall,  Alt  10  mm. ;  p.  21. 

6.  t Crassispira  rugitecta  Dall,  Alt  80.5  mm.;  p.  26. 

7.  Crassispira  bridgesi  Dall,  Alt  11  mm. ;  p.  24. 

8.  Crassispira  erigone  Dall,  Alt  20.6  mm. ;  p.  21. 

Plate  8. 

Fie.  1.  MoniUopsis  halcyonis  Dall,  Alt  28  mm. ;  p.  29. 
Z  MoniUopsis  grippi  Dall,  Alt  27  mm. ;  p.  27. 
8.  MoniUopsis  fancherae  Dall,  Alt  10.5  mm. ;  p.  28. 

4.  Cymatosyrinx  ferminiana  Dall,  Alt  14JS  mm. ;  p.  7. 

5.  MoniUopsis  rhines  Dall,  Alt  18  mm. ;  p.  28. 

6.  MangiUa  oenoa  Dall,  Alt  6.5  mm. ;  p.  66. 

Plate  9. 

Fie.  1.  Antiplanes  amphitrite  Dall,  Alt.  13.5  mm. ;  p.  87. 

2.  Taranis  panope  Dall,  Alt  4.5  mm. ;  p.  81. 

3.  Cryptogemma  cymothoe  Dall,  Alt  9  mm. ;  p.  81> 

4.  Cryptogemma  poVyoaste  Dall,  Alt  13.5  mm. ;  p.  80. 

5.  Antiplanes  abarbarea  Dall,  Alt  21.5  mm. ;  p.  85. 

6.  Antiplanes  hyperia  Dall,  Alt  12  mm. ;  p.  85. 

7.  Cryptogemma  polycaste  Dall,  Alt  14.9  mm.;  adult,  aperture  detective, 

p.  80. 

8.  Cryptogemma  calypso  Dall,  Alt  11  mm. ;  p.  31. 

9.  Cryptogemma  quentinensis  Dall,  Alt  12  mm. ;  p.  32. 

Plate  10. 
Fig.  1.  Antiplanes  kamehatica  Dall,  Alt  51  mm.;  p.  88. 

\\[:        •     . 
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Plate  11. 

Fio.  1.  Antiplanes  litus  Dall,  Alt  16  mm. ;  p.  84. 

2.  Cryptogemma  chrysothenUs  Dall,  Alt  16.5  mm. ;  p.  81. 

3.  Antiplanes  santarosana  Dall,  Alt  86  mm. ;  p.  86. 

4.  Cryptogemma  antigone  Dall,  Alt  28  mm. ;  p.  82. 

5.  Antiplanes  amyous  Dall,  Alt  21.5  mm. ;  p.  86. 

6.  Antiplanes  thalaea  Dall,  Alt  40  mm. ;  p.  87. 

7.  Antiplanes  bulimoides  Dall,  Alt.  81  mm. ;  p.  84. 

Plate  12. 

Fig.  1.  BorsoneUa  nicoli  Dall,  Alt  22  mm. ;  p.  80. 
2.  BorsoneUa  nychia  Dall,  Alt  12  mm. ;  p.  88. 

8.  BorsoneUa  rhodope  Dall,  Alt.  19  mm. ;  p.  80. 

4.  BorsoneUa  omphale  Dall,  Alt  16  mm. ;  p.  88. 

5.  MonUiopsis  ophioderma  Dall,  Alt  88  mm. ;  p.  28. 

6.  BorsoneUa  barbarensis  Dall,  Alt.  20  mm. ;  p.  87. 

7.  MonUiopsis  incisa  Carpenter,  Alt  88  mm. ;  p.  28. 

Plate  18. 

Fig.  1.  PhUbertia  orystaJHna  Gabb,  Alt  7.7  mm. ;  p.  62. 
2.  ILora  equatorialis  Dall,  Alt  18.5  mm. ;  p.  44. 

8.  ClathrodriUia  limans  Dall,  Alt.  7  mm. ;  p.  14. 

4.  Wrassispira  martinensis  Dall,  Alt.  18  mm. ;  p.  27. 

5.  Laevitectum  eburneum  Carpenter,  Alt.  80  mm. ;  p.  10. 

6.  Lora  rugulata  Troschel,  Alt  16  mm. ;  p.  00. 

Plate  14. 

Fig.  1.  Lora  tobulata  Carpenter,  Alt  11  mm. ;  p.  45. 
2.  Lora  miona  Dall,  Alt  8  mm,;  p.  47. 
8.  Lora  hyskana  Dall,  Alt  10.5  mm. ;  p.  47. 

4.  Lora  lotta  Dall,  Alt  7.5  mm. ;  p.  47. 

5.  Lora  ewourvata  Carpenter,  Alt  7.2  mm. ;  p.  46. 

6.  Lora  surana  Dall,  Alt  0  mm. ;  p.  45. 

7.  Lora  chiaeMona  Dall,  Alt  20  mm. ;  p.  48. 

8.  Lora  popovia  Dall,  Alt  18  mm. ;  p.  42. 

9.  Lora  pavlova  Dall,  Alt  18.5  mm. ;  p.  48. 

Plate  15. 

Fig.  1.  Lora  regulus  Dall,  Alt  8  mm. ;  p.  48. 
2.  Lora  quadra  Dall,  Alt  8  mm. ;  p.  46. 
8.  Lora  krausei  Dall,  Alt  9.5  mm. ;  p.  46. 

4.  Lora  tenuUirato  Dall,  Alt  22  mm. ;  p.  42. 

5.  Lora  tenuissima  Dall,  Alt  15  mm. ;  p.  40. 

6.  Lora  lawrenoiana  Dall,  Alt.  18  mm. ;  p.  48. 

7.  Lora  olitakensis  Dall,  Alt  20  mm. ;  p.  48. 

8.  Lora  nazanensis  Dan,  Alt.  11  mm. ;  p.  45. 

9.  Lora  monterealis  Dall,  Alt  12  mm. ;  p.  46. 

Plate  16. 

Fio.  1.  Lora  mitrata  Dall,  Alt.  24  mm. ;  p.  48. 

2.  Lora  colpoica  Dall,  Alt  11  mm. ;  p.  50. 

3.  Lora  pribilova  Dall,  Alt  12  mm. ;  p.  44. 

4.  Lora  tenuiUrata  oymata  Dall,  Alt  28  mm. ;  p.  42. 
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5.  Lora  lUikeni  Dall,  Alt  8  mm. ;  p.  48. 

6.  Lora  halUropa  Dall,  Alt  6  mm. ;  p.  40. 

7.  Lora  pitysa  Dall,  Alt  5.5  mm. ;  p.  4a 

8.  Lora  healyi  Dall,  Alt  15  mm. ;  p.  42. 

9.  Lora  inequita  Dall,  Alt  11  mm. ;  p.  44. 

10.  Lora  diegensis  Dall,  Alt  8»5  mm. ;  jk  46. 

11.  Lora  althorpensis  Dall,  Alt  6.5  mm. ;  p.  48. 

12.  Lora  siwta  Dall,  Alt  8  mm. ;  p.  40. 

Plate  17. 

Fig.  1.  Olyphostoma  adana  Dall,  Alt  10  mm. ;  p.  52. 

2.  Olyphostoma  thalassoma  Dall,  Alt  1&5  mm. ;  p.  52. 

8.  Olyphostoma  sirena  Dall,  Alt  10  mm. ;  p.  53. 

4.  Olypho8toma  parte/Uosa  Dall,  Alt  11  mm. ;  p.  58. 

5.  Olyphostoma  adria  Dall,  Alt.  10  mm. ;  p.  52. 

6.  Olyphostoma  oymodooe  Dall,  Alt  11.5  mm. ;  p.  54. 

Plate  18. 

Fio.  1.  PhUbertia  scammoni  Dan,  Alt  7  mm. ;  p.  57. 

2.  Philbertia  helena  Dall,  Alt.  3.5  mm. ;  p.  55. 

3.  Philbertia  dictynna  Dall,  Alt.  3.8  mm. ;  p.  57. 

4.  Philbertia  dorU  Dall,  Alt.  5.2  mm. ;  p.  55. 

5.  Philbertia  telamon  Dall,  Alt  4  mm. ;  p.  58. 

6.  Philbertia  aethra  Dall,  Alt  8  mm. ;  p.  57. 

7.  Elaeocyma  attalia  Dall,  Alt  8.5  mm. ;  p.  10. 
a  Philbertia  aegialea  Dall,  Alt  7  mm. ;  p.  58. 

Plate  19. 

Fig.  1.  Lora  antipoda  Dall,  Alt  5  nun. ;  p.  4L 

2.  Cryptogemma  adrastia  Dall,  Alt  16  mm. ;  p.  88. 

3.  Philbertia  triohodes  Dall,  Alt  4  mm. ;  p.  62. 

4.  DaphneUa  bartschi  Dall,  Alt  9  ma;  p.  74. 

5.  DaphneUa  bartschi  Dall,  another  specimen  with  teuatnre  lip,  let*  en- 

larged, Alt  9  mm. ;  p.  74. 

6.  ?  MangUia  hermione  Dall,  Alt  8  mm. ;  p.  70. 

7.  Cymatosyrinw  paltneri  Dall,  Alt  9.5  mm. ;  p.  8.  * 
a  BeUaspira  melea  Dall,  Alt  12  mm. ;  p.  29. 

9.  MangUia  althorpi  Dall,  Alt  11£  mm.;  p.  6& 

Plate  20. 

Fig.  1.  Cymatosyrinw  elissa  Dall,  Alt  7  mm. ;  p.  6. 
2.  Cymatosyrinw  hespera  Dall,  Alt  9  mm. ;  p.  6. 

8.  ■  Cymatosyrinw  lalage  Dall,  Alt  8  mm.;  p.  7. 

4.  Cymatosyrinw  plicatella  Dall,  Alt  7  mm, ;  p.  7. 

5.  Nannodiella  fratemaUs  Dall,  Alt  4.75  mm. ;  p.  60. 

6.  ?  Nannodiella  phylira  Dall,  immature,  Alt  7  mm. ;  p.  60. 

7.  Nannodiella  nana  Dall,  Alt  8£  mm. ;  p.  50.  % 
a  Nannodiella  amyela  Dall,  immature,  Alt  4J6  mm. ;  p.  61* 

9.  Cymatosyrinw  heouba  Dall,  the  aperture  defective;  Alt  11  mm.;  p.  9. 
10.  MangUia  (Kurtziella)  hebe  Dall,  Alt  10  mm.;  p.  68. 

U.  MangUia  perattenuata  Dall,  Alt  10  mm. ;  p.  65. 
12.  ?  MangUia  dejanira  Dall,  Alt  11  mm.;  p.  72. 
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Plate  21. 

Fro.  1.  ClathromangiHa  levidensis  Carpenter,  Alt  17  mm. ;  p.  62. 

2.  Cytharella  amatula  Dall,  Alt.  6.5  mm. ;  p.  78. 

3.  ClathromangiHa  rhyssa  Dall,  Alt.  7  mm. ;  p.  62. 

4.  MangiHa  netocombei  Dall,  Alt.  11  mm. ;  p.  71. 

5.  MangiHa  (Kurtziella)  cyrene  Dall,  Alt.  4.25  mm.;  p.  62. 

6.  Mangilia  (Kurtziella)  danae  Dall,  Alt  4.5  mm. ;  p.  68. 

7.  MangUia  cesta  Dall,  Alt.  7  mm. ;  p.  71. 

8.  MangUia  laodice  Dall,  Alt.  7.7  mm. ;  p.  70. 

9.  ?  MangUia  carlottae  Dall,  Alt  9  mm. ;  p.  68. 
10.  Cytharella  janira  Dall,  Alt  9  mm. ;  p.  76. 

U.  Cymatosyrinx  idothea  Dall,  the  aperture  defective ;  Alt  9  mm. ;  p.  8. 
12.  ?  MangiHa  carlottae  Dall,  variety,  Alt  19  mm. ;  p.  68. 

Plate  22. 

Fio.  1.  Antiplanes  briseis  Dall,  Alt  18  mm. ;  p.  85. 

2.  ?  MangUia  eurybia  Dall,  Alt  7  mm. ;  p.  72. 

3.  Pseudomelatoma  penicUlata  Carpenter,  Alt  33  mm. ;  p.  21. 

4.  MangUia  (Kurtziella)  beta  Dall,  Alt  5  mm. ;  p.  64. 

5.  Mangilia  (KurtzieUa)  roperi  Dall,  Alt  6.5  mm. ;  p.  64. 

6.  Cytharella  hippoUta  Dall,  Alt.  6  mm. ;  p.  76. 

7.  MangUia  phUodice  Dall,  Alt  7.5  mm. ;  p.  66. 

8.  Cytharella  hippolita  Dall,  Alt  5.7  mm. ;  p.  76. 

Plate  23. 

Fio.  L  MangiHa  eriopis  Dall,  Alt  18.5  mm, ;  p.  67. 
2.  MangUia  evadne  Dall,  Alt  12  mm. ;  p.  69. 
&  MangiHa  poind  Arnold,  Alt  15  mm. ;  p.  65. 

4.  Cytharella  niobe  Dall,  adult,  Alt  6£  mm.;  p.  77. 

5.  Cytharella  niobe  Dall,  a  younger  specimen. 

6.  PhUbertia  hilaira  Dall,  Alt  6  mm. ;  p.  61. 

Plate  24. 

Fio.  1.  Cytharella  phaethuea  Dall,  Alt  3.25  mm. ;  p.  7a 

2.  Antiplanes  agamedea  Dall,  Alt  10.5  mm. ;  p.  83. 

3.  Cytharella  louisa  Dall,  Alt  4J25  mm. ;  p.  75. 

4.  Cytharella  subdiaphana  Carpenter,  Alt  5  mm. ;  p.  75. 

5.  Cytharella  (Agathotoma)  euryclea  Dall,  Alt.  5  mm. ;  p.  79. 

6.  Cytharella  (Agathotoma)  pyrrhula  Dall,  Alt  11  mm.;  p.  79. 

7.  ?  Haedropleura  melita  Dall,  Alt  5.2  mm. ;  p.  30. 

8.  Cytharella  quadriseriata  Dall,  Alt  5  mm. ;  p.  75. 

9.  Cytharella  (Agathotoma)  eamerina  Dall,  Alt  6  mm. ;  p.  80. 

10.  Cytharella  (Agathotoma)  penelope  Dall,  Alt  5  mm. ;  p.  80. 

11.  Cytharella  (Agathotoma)  euryclea  Dall,  variety,  Alt  5  mm. ;  p.  79. 

12.  Cytharella  (Agathotoma)  phryne  Dall,  Alt  6  mm.;  p.  80. 
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A  REVIEW  OF  THE  LEAFHOPPERS  OF  THE  GENUS 
GYPONA  NORTH  OF  MEXICO. 


By  Edmund  H.  Gibson, 

Cuttodian  ofHtmiptora,  United  States  National  Muuum. 


The  genus  Oypana  represents  a  group  of  leafhoppers  that  is  more 
or  less  well  known  to  aU  collectors  of  insects  and  especially  to  those 
who  frequently  have  occasion  to  "sweep"  or  "beat"  trees,  bushes, 
cultivated  plants  and  crops,  and  weeds.  They  often  occur  in  con- 
siderable numbeis  in  limited  areas,  assuming  the  proportions  of  a 
concentrated  outbreak,  and  hence  their  economic  importance  is 
brought  to  attention. 

The  common  large  green  species  occur  in  most  all  collections  of 
Homoptera,  but  in  the  majority  of  instances  have  been  wrongly 
identified.  The  species  are,  however,  quite  easy  to  separate,  and 
with  the  following  key  and  short  treatises  upon  the  species  the  gen- 
eral entomologist  should  experience  no  difficulty  in  making  correct 
determinations.  It  must,  however,  be  said  that  the  key  is  purely 
artificial  and  should  be  taken  as  a  guide  to,  rather  than  positive 
means  of,  identification. 

Eight  species  are  herein  described  as  new,  making  a  total  of  33 
that  are  known  to  occur  in  North  America  north  of  Mexico.  A  much 
larger  number  of  species  are  distributed  throughout  Central  and 
South  America.  The  genus  is  also  represented  in  the  Palaearctic, 
Ethiopian,  Oriental,  and  Australian  regions. 

The  genus  was  described  by  Germar  in  1821.  Since  that  time 
St&l  in  1858  and  J.  Sp&nberg  in  his  excellent  treatises  of  the  genus 
in  1878  and  1881  have  added  the  most  to  our  knowledge  of  the 
group. 

The  author  has  deemed  it  wise  to  omit  a  full  description  of  each 
species,  since  the  majority  of  species  were  described  in  available 
publications  and  in  most  cases  in  good  detail  It  is  believed  that  a 
comparison  of  species  will  be  of  greater  value,  for  identification  pur- 
poses, than  lengthy,  minute  descriptions  which  primarily  "fill  up 
space"  and  in  this  particular  group  of  insects  might  tend  towards 
confusion. 

Proceedings  u.  8.  National  Museum,  Vol.  66— No.  2288. 
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During  the  couise  of  study  of  this  group  I  have  been  greatly  aided 
by  the  geneious  loan  of  specimens  from  Prof.  Herbert  Osborn, 
Messrs.  H.  G.  Barber,  W.  L.  McAtee,  and  Chris.  E.  Oken.  In  the 
main,  however,  the  paper  is  based  upon  specimens  in  the  collection 
of  the  United  States  National  Museum. 

Genus  GYPONA  Germar. 

Oypona  Germar,  Mag.  d.  Ent.,  vol.  4,  p.  73,  1821. 

kst  to  tbs  arecnes. 

1.  Ocelli  midway  between  median  line  of  vertex  and  eyes 2. 

Ocelli  nearer  median  line  of  vertex  than  eyes 17. 

2.  Base  of  clavus  black  or  dark  brown 3. 

Base  of  clavus  not  darkened 10. 

3 .  Pronotum  marked  with  one  or  two  distinct  spots  near  lateral  borders 4. 

Pronotum  unmarked  laterally 6. 

4.  iSiytra  immaculate 27.  bipuncttUata  Woodworth. 

Elytra  with  irregular,  short,  dark  lines 5. 

5.  Species  large.  Elytra  heavily  marked.   Pronotum  spotted.  30.  aquila,  new  species. 
Species  smaller.    Elytra  much  lighter  in  color,  pronotum  light. 

26.  puncHeoUU  Spangberg. 

6.  Elytra  with  numerous  irregular,  short  dark  lines 28.  moduta  Sp&ngberg. 

Elytra  without  such  markings 7. 

7.  Species  very  small  and  decidedly  green  or  yellowish,  not  brown. 

15.  occhisa,  new  species. 
Species  much  larger  and  brownish  in  color 8. 

8.  Ocelli  comparatively  small,  elytra  without  black  dots,  but  with  red  flakes. 

22.  tarlatkna  Fitch. 
Ocelli  comparatively  large,  elytra  with  numerous  small  black  dots 9- 

9.  Veins  of  elytra  prominently  bordered  with  black  or  dark  brown  dots.    Species 

comparatively  small 24.  curiata,  new  species. 

Veins  of  elytra  only  very  indistinctly  bordered  with  slight  punctations.    Species 
comparatively  large 20.  xtnguinolenta  Spangberg. 

10.  A  broad  dark  stripe  running  backward  from  the  eye  and  just  below  lateral  margins 

of  pronotum 11. 

Without  such  a  stripe 13. 

11.  Inner  margin  of  elytra  more  or  less  darkened,  elytra  two  shaded 12. 

Elytra  of  one  shade,  lighter  colored,  slightly  smaller  in  size.  13.  citrina  Spftngberg. 

12.  Ocelli  comparatively  small.    Species  comparatively  narrow. 

17.  limbatipennu  Spangberg. 
Ocelli  comparatively  large.    Species  comparatively  broad. 

16.  ptdoralu  Spangberg. 

13.  Species  small.    Female  less  than  10  mm.  long 14. 

Species  larger.    Female  more  than  10  mm.  long 15. 

14.  Last  ventral  segment  of  female  regularly  and  deeply  trisinuate.    Species  brown 

or  reddish  brown.    Often  flaked  with  red 21.  irrorella  Spangberg. 

Female  segment  not  deeply  trisinuate.    Species  green  or  yellowish,  slightly 
golden,  but  not  brown  or  reddish.    Not  flaked  with  red. 

14.  cacoida,  new  species. 

15.  Female  segment  only  feebly  sinuate,  if  at  all;  slightly  produced  or  trisinuate. 

12.  meditabunda  Spangberg. 
Female  segment  distinctly  sinuate,  slightly  larger  species 16. 
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16.  Female  segment  with  sinuations  shallow 23.  grisea  Spangberg. 

Female  segment  with  sinuations  very  deep 7.  dktitoria,  new  species. 

17.  Ocelli  nearer  anterior  than  posterior  margin  of  vertex 18. 

Ocelli  equidistant  from  anterior  and  posterior  margins  of  vertex  or  nearer 

posterior 19. 

18.  Margin  of  vertex  bluntly  rounded,  species  large 29.  margintfron*  Fowler. 

Margin  of  vertex  thin,  foliaceous,  species  small 33.  drawnUa,  new  species. 

19.  Elytra  reticulate 20. 

Elytra  not  reticulate 24. 

20.  Anterior  margin  of  vertex  black.    Two  prominent  black  dots  on  pronotum. 

5.  ramosa  Kirkaldy. 
Anterior  margin  of  vertex  concolorous  with  rest  of  head.    No  black  dots  on 

pronotum 21. 

21.  Female  segment  with  a  deep  square  notch  at  the  middle  of  posterior  margin. 

1.  rugosa  Spangberg. 
Female  segment  without  a  square  notch  at  middle  of  posterior  margin 22. 

22.  Female  segment  trisinuate,  middle  one  email,  lateral  ones  larger. 

3.  pruinom  Spangberg. 
Female  segment  simple,  posterior  margin  concave 23. 

23.  Female  segment  with  a  nearly  truncate  posterior  margin,  only  slightly  concave. 

Species  small 4.  geminata  Osborn. 

Female  segment  with  posterior  margin  noticeably  concave.    Species  larger. 

2.  octo-lineata  Say. 

24.  Vertex  extremely  long,  nearly  as  long  as  pronotum 26. 

Vertex  only  a  little  over  half  the  length  of  the  pronotum 27. 

25.  Species  small,  narrow,  decidedly  green.    Vertex  acutely  pointed. 

6.  teneUa  Spangberg* 
Species  broader,  brown  or  grayish.    Vertex  rounded,  if  pointed  not  acutely  so . . 26. 

26.  Species  small,  short,  less  than  10  mm.  long 32.  cinerea  Uhler. 

Species  longer,  larger,  normally  10  mm.  long 31.  fraterna  Spangberg. 

27.  Species  dark  colored,  head  and  pronotum  black  or  partly  so 28. 

Species  greenish,  yellowish,  or  brown,  not  black , 29. 

28.  Species  stout,  broad.    Abdomen  above  solidly  black 19.  mdanota  Spangberg. 

Species  more  slender.    Abdomen  above  transversely  banded  with  black. 

18.  verticals  Stal. 

29.  Base  of  clavus  unmarked  with  black  or  dark  brown 30. 

Base  of  clavus  black  or  dark  brown « 31. 

30.  Female  segment  nearly  truncate,  small  tooth  at  middle 11.  unicolor  Stal. 

Female  segment  deeply  and  evenly  sinuate  as  in  octo-lineata. 

8.  angulata  Spangberg. 

31.  Pronotum  with  a  small  black  dot  on  either  side.    Female  segment  truncate  or 

nearly  so,  without  deep  sinuations 32. 

Pronotum  unmarked.    Female  segment  with  deep  sinuations. 

25.  negoliosa,  new  species. 

32.  Species  comparatively  broad,  large 10.  bimaculata  Spangberg. 

Species  long  and  comparatively  slender 9.  nixabunda,  new  species. 


1.  GYPONA  BUGOSA  I 

Qyponarugo&aSvkxQBiiiQ,  K.  Svenska  Vet.  Akad.  HandL,  vol.  5,  No.  3,  p.  6, 1878. 

This  species  has  the  general  appearance  of  octo-lineata  Say,  but 
from  which  it  may  easily  be  distinguished  by  the  square  deep  notch 
in  the  last  female  segment.  The  roughened  or  rugose  surface  of  the 
vertex,  pronotum,  and  elytra  is  quite  characteristic  of  this  species. 
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Specimens  have  been  examined  from  New  York  south  to  Florida  and 
west  to  Colorado  and  Arizona. 

2.  GTPONA  OCTO-LINEATA  8m* 

TeUigonia  octo-lineata  8ay,  Compl.  Writ.,  vol.  2,  p.  267,  1824. 

Gypona  striata  Bitrmbistbr,  Gen.  Ins.,  vol.  1,  Rhynchota,  No.  9, 1838. 

Oypona  cana  Burm bibtbr,  Gen.  Ins.,  vol.  1,  Rhynchota,  No.  10, 1838. 

Gypona  flavUineata  Fitch,  Homop.  New  York,  State  Cab.,  p.  57, 1851. 

Gypona  quebecenti*  Provanchbr,  Nat.  Canada,  vol.  4,  p.  352, 1872. 

Gypona  flavUineata  SpIngbrrg,  K.  Svenska  Vet.  Akad.  Handl.,  vol.  5,  No.  3, 

p.  8,  1878. 
Gypona  sarupulo$a  SpAngbbrg,  K.  Svenska  Vet.  Akad.  Handl.,  vol.  5,  No.  3, 

p.  9, 1878. 
Gypona  olivacea  SpAngbbrg,  Ent.  Tidskr.  Stockholm,  p.  24, 1881. 
Gypona  octo-lineata  Uhlbr,  Standard  Natural  History,  vol.  2,  p.  247,  1884. 

This  is  the  most  common  and  widespread  member  of  the  genus  in 
the  United  States.  Great  variation  is  exhibited  in  the  general  size 
and  color  of  individuals  and  also  in  the  reticulations  of  the  elytra. 
The  fact  that  the  species  has  at  various  times  been  described  under 
several  different  names  is  due  to  these  mentioned  variances.  Bio- 
logic observations  will  prove  the  writer's  opinion  that  the  several 
so-called  forms  have  no  basis  for  specific  value,  and  that  the  above 
names  are  correctly  placed  in  synonomy.  Sp&ngberg  laid  too  much 
stress  upon  the  character  of  the  reticulations  of  the  elytra  in  sepa- 
rating and  grouping  species.  While  the  majority  of  specimens  of 
octchlineata  Say  examined  have  reticulations  on  the  clavus  as  well  as 
corium,  every  gradation  to  the  other  extreme  of  no  reticulations  on 
any  portion  of  the  elytra  have  been  seen.  Again  some  specimens  are 
brilliantly  colored  with  red,  while  others  are  solidly  green,  and  even 
some  nearly  white.  However,  the  form  and  shape  of  the  female 
genitalia  is  identical  in  each  so-called  form. 

The  species  has  been  recorded  from  every  section  of  the  United 
States  and  from  southern  Canada. 

S.  GYPONA  PRIKNOSA  SpAagbctg. 

Gypona  pruinosa  SpAngbbrg,  E.  Svenska  Vet  Akad.  Handl.,  vol.  5,  No.  3,  p.  9, 

1878. 

This  species  resembles  octo-lineata  Say  in  general  appearance.  The 
female  segment  rather  than  being  simply  and  deeply  sinuate  is  dis- 
tinctly and  ahallowly  trisinuate.  As  far  as  available  records  show 
it  is  restricted  to  "east  of  the  Rocky  Mountains." 

4.  GYPONA  GEMINATA  Oabora. 

Gypona  geminata  Osborn,  20th  Rept  State  Ent.,  New  York,  p.  513, 1905. 

The  shorter  vertex  and  nearly  truncate  female  segment  will  serve 
to  separate  this  species  from  octo-lineata  Say,  its  nearest  relative.  It 
is  somewhat  smaller  and  lacks  the  amount  of  reticulations  that  is 
common  to  the  majority  of  specimens  of  octo4bneata  Say.    The  re- 
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ticulations  of  the  wings  of  geminata  Osborn  are  confined  to  the  apical 
portion.  It  is  a  bright  green  species,  becoming  yellow  in  dried 
specimens. 

The  only  two  specimens  that  I  have  examined  are  paratypes  from 
Professor  Osborn's  collection.  They  were  captured  from  pine  at 
Cold  Springs  Harbor,  New  York,  1904. 

5.  GTPONA  BAMOSA  Klrkftldj. 

Gypona  ramosa  Kirkaldy,  Hawaiian  Sugar  Planter's  Assoc.,  Bull.  No.  4,  p.  60, 
1907. 

This  southwestern  species  is  conspicuous  among  other  members 
of  the  genus  because  of  its  very  thin  or  foliaceous  anterior  margin  of 
the  vertex,  which  is  tinged  with  black.  It  is  bright  yellow  or  yellowish 
green,  but  sometimes  nearly  white.  The  elytra  is  heavily  reticulate, 
having  nearly  a  rugose  appearance.  There  are  two  black  dots  near 
the  anterior  margin  of  the  pronotum,  one  behind  each  eye.  Speci- 
mens are  entirely  light  beneath. 

The  only  records  of  this  species  in  the  United  States  come  from 
southeastern  Arizona. 

«.  GTPONA  TENKLLA  SplagbOTg. 

Gypona  tenetta  SfJLnobbbg,  K.  Svenska  Vet.  Akad.  Handl.,  vol.  6,  No.  3,  p.  34, 

1878. 

The  long,  produced,  and  rather  acutely  pointed  vertex  separates 
this  ffom  all  the  other  green  species.  Otherwise  in  general  appearance 
it  resembles  anguUUa  Sp&ngberg.  It  is  one  of  the  smallest  members 
of  the  genus,  the  female  measuring  less  than  8  mm.  long. 

The  only  specimens  examined  are  from  Texas,  however  it  is  also 
known  to  occur  in  Florida. 

7.  GTPONA  DldTTORlA,  Mff  ■p»riei. 

Vertex  short,  less  than  one-half  the  length  of  pronotum;  anterior 
margin  comparatively  thin  and  slightly  produced  at  the  middle. 
Vertex  depressed  behind  apex.  Ocelli  very  large  and  clear,  placed 
midway  between  median  line  of  vertex  and  eyes.  A  small  dark  spot 
behind  each  ocellus  on  posterior  border  of  vertex.  Pronotum  not 
much  wider  than  head,  striatums  transverse.  Elytra  opaque  with 
base  of  clavus  unmarked,  with  appendix.  Female  segement  pro- 
duced at  the  middle  with  very  deep  sinuations  on  each  side.  Size, 
female  10.5-11  mm.  long.    Very  robust. 

Color,  a  decidedly  green  species,  sometimes  with  inner  margins  of 
elytra  mottled  with  brown,  more  often  without  any  dark  markings. 

Type. — Female,  Reddington,  Arizona,  collected  by  Dr.  W.  Barnes. 
(Collection  of  U.  S.  National  Museum.)    Cat.  No.  21882. 
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Paratypes. — 1  female  and  1  male,  Arizona.  (Collection  U.  S.  Na- 
tional Museum,  P.  R.  Uhler.)  1  female,  Huachuca  Mountains,  Arizona, 
collected  by  H.  G.  Barber.  (Collection  of  H.  G.  Barber.)  1  female, 
Graham  Mountains,  Arizona,  June  25,  1914,  collected  by  E.  G.  Holt. 
(Collection  of  W.  L.  McAtee.) 

8.  GYPONA  ANGULATA  8»tBgberg . 

Gypona  angulata  Spangberg,  K.  Sveraka  Vet.  Akad.  Handl.,  vol.  5,  No.  3,  p.  32, 

1878. 
Gypona  dorsalis  SpAngbbrg,  K.  Svenaka  Vet.  Akad.  Handl.,  vol.  5,  No.  3.  p.  30, 

1878.     (?) 

A  western  species  which  is  quite  distinct  from  all  other  members 
of  the  genus,  although  resembling  octo-lineata  Say  in  general  appear- 
ance. However,  the  anterior  margin  of  the  vertex  is  much  thicker 
and  more  broadly  rounding  than  in  octo-lineata  Say  and  the  elytra 
is  never  reticulate.  The  female  segment  is  much  the  same  in  both 
species.  It  is  a  bright  yellow  to  green  species,  sometimes  nearly 
white.    Dried  specimens  appear  yellow. 

Its  distribution  includes  the  Rocky  Mountain  States  westward  to 
the  Pacific  and  north  into  Canada. 


9.  GYPONA  NEtABUNDA,  new 

Vertex  nearly  one-half  as  long  as  width  between  the  eyes,  anterior 
margin  thin,  prominently  depressed  beneath.  Striations  on  vertex 
oblique,  transverse  on  pronotum.  Ocelli  comparatively  small  and 
nearer  the  median  line  of  vertex  than  eyes  and  midway  between 
anterior  and  posterior  borders.  A  black  spot  on  the  pronotum 
behind  each  eye.  Scutellum  about  equal  to  pronotum  in  length. 
Base  of  clavus  black.  Female  segment  with  two  small  lobes  at  the 
middle  and  shallowly  sinuate  on  either  side.  Size,  female,  10 
mm.  long. 

Color,  female,  entirely  green  or  yellowish  green,  with  only  other 
color  markings  being  the  spots  on  pronotum  and  base  of  clavus 
darkened.  Female  same  as  male  with  dorsal  side  of  abdomen  more 
or  less  darkened  in  bands  and  apex  of  elytra  smoky.  Elytra  trans- 
parent in  both  sexes  in  dried  specimens.  Veins  of  the  hind  wings 
of  the  male  black. 

Type. — Female,  Denver,  Colorado,  August  13,  1915,  collected  by 
C.  E.  Jackson.  (Collection  of  U.  S.  National  Museum.)  Cat.  No. 
21874. 

Allotype. — Male,  Huachuca  Mountains,  Arizona,  collected  by  H. 
G.  Barber.     (Collection  of  H.  G.  Barber.) 

Paratypes. — 1  female,  Williams,  Arizona,  and  1  male,  Las  Vegas, 
Hot  Springs,  New  Mexico,  collected  by  Messrs.  Barber  and  Schwartz. 
(Collection  of  U.  S.  National  Museum.) 
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10.  GYPONA  BIMACULATA  flplwghwg. 

Gy porta  bimaculata  SpInobbeo,  K.  Svenska  Yet.  Akad.  Handl.,  vol.  5,  No.  3, 
p.  23, 1878. 

This  is  a  comparatively  large  and  very  broad  green  hopper,  with 
a  rather  long  vertex,  with  its  anterior  margin  thin.  There  is  a  promi- 
nent black  spot  on  the  pronotum  behind  each  eye.  The  elytra  is 
transparent.  With  unicolor  St&l  they  form  a  distinctive  group 
within  the  genus.  The  comparisons  of  the  two  species  will  be  noted 
under  unicolor  St&l. 

Specimens  have  been  examined  and  identified  from  New  York, 
Pennsylvania,  Maryland,  Michigan,  Iowa,  Colorado,  and  New 
Mexico. 

11.  GYPONA  UNICOLOR  SOL 

Gypona  unicolor  StAl,  Stettin.  Ent.  Zeit.,  vol.26,  p.  84, 1864. 

This  species  closely  resembles  Hrnncidata  Sp&ngberg,  but  having 
a  longer  vertex,  which  is  slightly  more  acutely  pointed,  and  lacking 
the  black  spots  on  the  pronotum.  Also  the  base  of  the  clavus  is 
unmarked.  The  average  of  a  long  series  of  specimens  will  show  it 
to  be  a  somewhat  narrower  form  than  Mmacidata  Sp&ngberg.  The 
female  segment  is  also  more  nearly  truncate  in  unicolor  St&l. 

This  is  a  western  species  and  more  especially  southwestern. 

12.  GYPONA  MEDITABUNDA  SplagbOTg. 

Gypona  meditabunda  SpInoburo,  K.  Svenska  Vet.  Akad.  Handl.,  vol.  5,  No.  3, 
p.  39, 1878. 

This  is  an  easily  recognized  species.  In  color  it  varies  from  a 
decided  green  to  reddish  brown.  Normally  the  posterior  two-thirds 
of  the  pronotum  is  rosaceous  and  often  times  the  basal  half  of  the 
elytra  is  so  colored.  The  dorsal  aspect  is  immaculate  and  shiny. 
The  female  segment  is  only  slightly  trisinuate.  An  eastern  species 
extending  as  far  west  as  the  central  Mississippi  Valley. 

It.  GYPONA  CITRINA  Spfagbwg. 

Gypona  citrina  SpAngbbkg,  K.  Svenska  Vet.  Akad.  Handl.,  vol.  5,  No.  S,  p. 

46, 1878. 
Gypona  pauperata  SpJLngberg,  Ent.  Tidskr.,  p.  33, 1881. 

This  species  greatly  resembles  pectoralis  Sp&ngberg.  It  is  somewhat 
smaller,  with  less  variation  in  color,  the  females  being  of  one  general 
color  as  viewed  from  above.  Elytra  entirely  opaque.  A  lighter 
species.  The  spots  on  the  elytra  of  the  females  are  indistinct,  but 
very  prominent  on  the  males.  The  wings  are  less  smoky  than  in 
pectoraiis  Sp&ngberg. 

This  is  strictly  a  southern  species.  Specimens  in  the  collection  of 
the  United  States  National  Museum  are  from  Florida  and  Texas. 
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14.  GTFONA  CACOZELA,  »«w 

The  vertex  of  this  species  is  not  produced,  but  is  nearly  as  long 
as  one-half  the  length  of  the  pronotum,  with  anterior  margin  thick 
and  broadly  rounding.  Ocelli  comparatively  large  and  situated 
midway  between  median  line  of  vertex  and  eyes  and  somevrtiat 
nearer  the  anterior  than  posterior  border.  Striatums  of  pronotum 
prominent.  Elytra  with  base  of  clavus  darkened  and  with  four 
small  black  spots  more  or  less  prominent.  Elytra  opaque,  inner 
margin  beyond  clavus  clouded  with  brown.  Hind  wings  light 
colored  but  opaque.  Female  segment  produced  at  the  middle  and 
with  a  small  notch.    Size,  female,  9  mm.  long. 

Color,  yellow  or  yellowish  brown  or  orange,  much  the  same  as 
citrina  Sp&ngberg.  Vertex  and  scutellum  distinctly  yellow  to  yellow- 
ish green.  Pronotum,  especially  posterior  half,  orange  or  light 
brown.    Entirely  light  beneath. 

Type. — Female,  allotype,  male,  paratypes,  2  females,  Los  Borregos, 
Brownsville,  Texas,  collected  by  H.  S.  Barber.  (Collection  of  U.  S. 
National  Museum);  2  males,  Brownsville,  Texas,  collected  by  C.  EL 
T.  Townsend.  (Collection  of  U.  S.  National  Museum).  Cat.  No. 
21883. 

This  species  closely  resembles  citrina  Sp&ngberg. 

18.  GYPONA  OCCLUSA,  acw  apecfaa. 

The  vertex  is  broadly  rounding,  not  produced,  about  one-half  the 
length  of  pronotum  and  nearly  as  broad.  Ocelli  comparatively  large 
and  situated  midway  between  the  median  line  of  the  vertex  and  the 
eyes.  Pronotum  prominently  striated  and  marked  with  a  small 
black  spot  near  anterior  border  behind  each  ocellus.  Elytra  with 
base  of  clavus  darkened  and  with  a  broad  appendix.  Female 
segment  slightly  produced  at  the  middle  and  prominently  sinuate  on 
each  side.  Size,  female,  7  mm.  long.  About  the  smallest  species 
in  the  United  States.    Comparatively  narrow  for  its  length. 

Color,  yellow  and  orange  when  dried,  much  the  same  general 
appearance  as  citrina  Sp&ngberg  in  color.  Probably  yellowish  green 
when  alive.  Elytra  shiny  and  not  as  opaque  as  in  citrina  Sp&ngberg 
or  cacozda  Gibson. 

Type. — Female,  allotype,  male,  and  one  paratype  male,  from  Los 
Borregos,  Brownsville,  Texas,  collected  by  H.  S.  Barber.  (Collection 
of  U.  S.  National  Museum.)     Cat.  No.  21884. 

16.  GYPONA  PBCTORAL1S  Spinfberg. 

Gypona  pectoralU  SpAnbbrg,  K.  Svenska  Vet.    Akad.  Handl.,  vol.  5,  No.  3, 

p.  46,  1878. 
Gypona  aZ&imarpinato  Woodworth,  Illinois.  Lab.  Nat.  Hist.,  vol.  3,  p.  31, 1896. 
Gypona  hulUnris  Provancher,  Lea  Hem.,  1889. 
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Oypona  wooawortki  Van  Duxes,  Canadian  Ent.,  vol.  46,  No.  2,  p.  389,  1914. 
Oypona  bimaculata  Woodworth,  Illinois  Lab.  Nat.  Hist.,  vol.  3,  p.  32,  1896. 

The  identity  of  this  species  in  the  past  has  been  much  confused, 
owing  probably  to  its  variation  in  size  and  color.  It  has  the  general 
form  and  shape  of  meditdbunda  Sp&ngberg,  but  is  somewhat  smaller 
and  has  a  distinct  coloration.  The  wings  are  smoky  and  dark, 
which  show  through  the  semitransparent  inner  border  of  the  elytra, 
making  a  contrast  to  the  costal  border,  which  is  bright  yellow,  orange, 
or  rosaceous.  There  are  four  small  black  spots  on  the  elytra  which 
are  always  more  or  less  distinct. 

The  species  is  rather  common  throughout  the  eastern  half  of  the 
United  States.  Records  are  at  hand  showing  its  occurrence  from 
Minnesota  and  Nebraska  southward  to  the  Gulf  and  eastward  to 
the  Atlantic. 

17.  GTPONA  UMBATH>ENNIS  Spl^Mtg. 

Gypona  UmbaHpennis  SpInobkro,  K.  Svenska  Vet.  Akad.  Handl.,  vol.  5,  No. 
3,  p.  47,  1878. 

This  species  belongs  to  the  pectordlis  Sp&ngberg  group,  but  differ- 
ing from  that  species  in  the  more  reflexed  anterior  margin  of  the 
vertex,  comparatively  smaller  ocelli,  and  darker  coloration  of  the 
elytra.  The  specimens  examined  are  comparatively  narrow  for  their 
length.  The  costal  border  of  elytra  is  yellowish,  the  remainder 
being  dark  brown  to  nearly  black.  The  vertex  is  considerably 
depressed  behind  the  anterior  margin  giving  the  margin  the  appear- 
ance of  being  reflexed. 

The  only  records  of  its  occurrence  are  from  Illinois  and  New  York. 
It  is  a  rather  rare  species.  Fitch  gave  the  manuscript  name  of 
fraxini  for  this  species. 

is.  gtpona  ramoAus  SOI. 

Oypona  verticalu  StAl,  Stettin.  Ent.  Zeit.,  vol.  25,  p.  84, 1864. 
Oypona  mexicana  SpInobbro,  K.  Svenska  Vet.  Akad.  Handl.,  vol.  5,  No.  8, 
p.  18,  1878. 

This  species  is  similar  to  melanota  Sp&ngberg  in  general  color. 
Comparatively  more  narrow  and  a  smaller  species.  The  elytra  are 
smoky  and  dark,  but  have  a  light  spot  on  costal  margin  near  apex. 

The  specimens  I  have  examined  were  all  from  New  Mexico.  It  is 
known  to  occur  in  Mexico  and  Central  America. 

19.  GYPONA  MELANOTA  Spftnfberf . 

Oypona  melanota  SpInobbro,  E.  Svenska  Vet.  Akad.  Handl.,  vol.  5,  No.  3, 

p.  19,  1878. 
Oypona  nigra  Woodworth,  Illinois  Lab.  Nat.  Hist.,  vol.  3,  p.  31, 1896. 

This  is  one  of  the  darkest  colored  species  in  the  genus.  Specimens 
as  viewed  from  above  often  appear  jet  black.  The  vertex,  pronotum 
except  lateral  borders,  and  scutellum  are  normally  black  but  often 
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times  are  faded  to  a  yellow.    The  elytra  are  entirely  smoky  and  usu- 
ally dark. 
It  is  an  eastern  species  and  occurs  as  far  west  as  Colorado. 

20.  GYPONA  SANGUINOLENTA  Splafberg. 

Oypona  sanguinolenta  SpAngberg,  K.  Svenska  Vet.  Akad.  Handl.,  vol.  6,  No. 
3,  p.  63,  1878. 

This  is  the  darkest  colored  of  the  species  that  form  the  sanguino- 
lenta  Sp&ngberg,  scarlatina  Fitch,  irrareUa  Sp&ngberg,  grisea 
Sp&ngberg  group.  The  four  small  dark  spots  on  the  elytra  are 
always  distinct  The  cells  of  the  elytra  are  interspersed  with  black 
dots,  and  there  are  normally  two  dark  spots  on  the  pronotum  behind 
the  ocelli.  The  ocelli  are  comparatively  large.  The  head  and 
vertex  may  be  flaked  with  red. 

Specimens  are  at  hand  from  Massachusetts  to  Florida  and  west 
to  the  Mississippi  Valley. 

21.  GYPONA  HtBORELLA  Spinfberg. 

Gypona  irrorella  SpInbbrg,  K.  Svenska  Vet.  Akad.  Handl.,  vol.  5,  No.  3,  p. 
60,  1878. 

This  species  has  a  striking  resemblance  to  scarlatina  Fitch,  but 
may  be  distinguished  from  it  by  the  fact  that  the  base  of  the  clavus 
is  not  darkened,  also  the  vertex  is  less  produced  in  irrerolla  Sp&ng- 
berg. The  species  must  also  be  considered  closely  allied  to  grisea 
Sp&ngberg,  from  which  it  differs  in  being  much  smaller  and  having 
comparatively  smaller  ocelli.  Irrorella  Sp&ngberg  is  normally 
flaked  with  red  as  in  scarlatina  Fitch  and  sanguinolenta  Sp&ngberg, 
but  is  lighter  in  general   appearance. 

It  is  primarily  a  southern  species,  but  is  known  to  occur  through- 
out the  Central  States.  It  appears  to  be  less  common  than  any  of 
the  above-mentioned  species.  ,^ 

22.  GYPONA  SCARLATINA  Htch. 

Gypona  scarlatina  Fitch,  Homop.  New  York  State  Cab.,  p.  57,  1861. 

The  comparatively  small  ocelli,  and  somewhat  produced  vertex 
will  distinguish  this  from  other  closely  related  species.  The  vertex, 
pronotum,  and  elytra  may  be  flaked  with  red  but  the  elytra  lack  the 
black  dots  as  in  sanguinolenta  Sp&ngberg.  Fresh  specimens  are  of  a 
decided  brown  color  with  the  head  appearing  somewhat  rosaceous  or 
light  reddish  brown. 

.  It  is  a  northern  species  and  must  be  kept  as  a  distinct  species  until 
large  numbers  can  be  examined  when  it  may  prove  to  be  merely  a 
northern  form  of  sanguinolenta  Sp&ngberg.  Fitch's  type  has  been 
examined. 
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St.  GYPONA  QWBMk  fljiagttrg. 

Qypona  gri$ea  SfInqbero,  K.  Svenska  Vet.  Akad.  Handl.,  vol.  5,  No.  3,  p.  64, 
1878. 

The  identity  of  this  species  should  not  be  at  all  confused,  being 
very  distinct  from  all  other  species.  It  is  one  of  the  largest  species 
in  the  genus,  measuring  about  12  mm.  long  and  is  comparatively 
broad.  The  two  dried  specimens  examined  would  indicate  that 
live  individuals  have  a  decided  brown  appearance.  The  entire 
dorsal  surface  is  finely  flaked  with  red.  The  vertex  is  broadly 
rounding  and  but  little  produced.  Veins  of  the  elytra  are  margined 
with  minute  punctures. 

The  only  available  records  of  capture  are  from  Georgia  and  North 
Carolina. 

*L  QYPONA  CUKIATA,  mm  «ndf. 

The  vertex  is  short,  only  slightly  produced,  anterior  margin  rather 
thick  and  rounding,  striatums  transverse.  Ocelli  comparatively 
large  and  placed  midway  between  median  line  of  vertex  and  eyes. 
Pronotum  not  quite  three  times  as  long  as  vertex,  with  transverse 
striatums  and  numerous  minute  dark  colored  punctures  on  posterior 
two-thirds.  Scutellum  with  striatums  but  lacking  punctations. 
Elytra  semi-transparent,  with  base  of  clavus  black,  veins  sometimes 
with  faint  irregular  markings  in  cells,  veins  prominently  bordered 
with,  minute  punctations.  Female  segment,  nearly  truncate,  only 
shallowly  sinuate  if  at  all.    Size,  female,  8.5  mm.  long. 

Color,  dried  specimens  are  a  light  brown,  live  specimens  would 
probably  be  yellowish  brown,  certainly  a  brownish  species. 

Type. — Female,  allotype,  male,  Arizona.  (Collection  of  U.  S. 
National  Museum,  P.  R.  Uhler.)    Cat.  No.  21885. 

Paratypes. — 1  female,  same  as  type.  2  males,  Arizona,  collected 
by  Morrison.  (Collection  of  U.  S.  National  Museum.)  5  females  and 
a  male,  Huachuca  Mountains,  Arizona,  collected  by  H.  G.  Barber. 
(Collection  of  H.  G.  Barber.,) 

28.  GYPONA  NBGOTIOSA.  iiv  «ndf. 

The  vertex  of  this  species  is  nearly  one-half  as  long  as  width  between 
the  eyes,  anterior  margin  thin,  prominently  depressed  beneath  margin 
and  also  behind  margin  on  vertex.  Vertex  somewhat  produced  and 
angulate.  Ocelli  comparatively  small  and  nearer  the  median  line 
of  vertex  than  eyes  and  midway  between  anterior  and  posterior 
borders.  A  black  spot  on  posterior  border  of  vertex  just  outside 
each  ocellus.  Four  dark  spots  on  anterior  border  of  pronotum,  one 
behind  each  spot  of  vertex  and  one  in  each  anterior  lateral  angle. 
Base  of  clavus  darkened.  Female  segment  bisinuate  with  a  small 
notch  at  middle  of  central  lobe.  Elytra  with  the  four  prominent 
spots  as  in  pectoralis  Spangberg  and  also  with  numerous  smaller 
115690— 10— Proc.N.M.vol.56 7 
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spots  in  each  cell  of  the  elytra.  Size,  female,  9  mm.  long;  male 
shorter. 

Color,  the  dried  specimens  from  which  the  description  is  made  are 
yellowish  and  grayish  brown,  indicating  that  in  live  specimens  the 
prevailing  color  would  be  brown.  The  males  are  darker,  being 
more  heavily  dotted  with  black  punctations  along  veins  of  elytra, 
and  also  on  vertex  and  pronotum. 

The  species  more  nearly  resembles  sanguinolenta  Sp&ngberg  than 
any  other  member  of  the  genus  although  it  is  distinctly  different 
even  from  it. 

Type. — Female,  Hillsborough  County,  Florida.  (Collection  of  U.  S. 
National  Museum.)    Cat.  No.  21886. 

Allotype. — Male,  Raleigh,  North  Carolina.  Collected  by  Z.  P. 
Metcalf,  July,  1909.     (Collection  of  U.  S.  National  Museum.) 

Paratypes. — 1  female,  Hummer's  Island,  Maryland.  Collected  by 
H.  S.  Barber.  (Collection  of  Herbert  Osborn.)  One  male,  Glen- 
oarlyn  to  mouth  Four  Mile  Bun,  Virginia,  June  17, 1914.  Collected  by 
W.  L.  McAtee.  (Collection  of  W.  L.  McAtee.)  One  male,  Raleigh, 
North  Carolina,  June,  1909,  collected  by  Z.  P.  Metcalf.  (Collection 
of  U.  S.  National  Museum.) 

M.  GTPONA  PUNCTICOLLD3  Spiaffarg. 

Oypona  puneticoUii  SfAngbbro,  K.  Svenska  Vet.  Akad.  Handl.,  vol.  5,  No.  3, 

p.  64, 1878. 
Oypona  quadri-notaia  Span gb erg,  K.  Svenska  Vet.  Akad.  Handl.,  vol.  5,  No. 

3,  p.  56, 1878. 
Oypona  albongnata  Uhlbr,  Colorado  Exp.  Sta.,  Bull.  No.  31, 1895. 

The  characters  as  given  in  the  key  are  sufficient  to  readily  distin- 
guish this  species.  It  somewhat  resembles  modesta  Sp&ngberg  but  is 
much  more  slender  or  narrow  in  form  and  with  not  so  many  darkened 
veins  or  irregular  dark  lines  on  the  elytra.  The  vertex  is  short  and 
broadly  rounding.  The  four  small  black  spots  along  the  anterior 
margin  of  the  pronotum  and  the  blackened  apex  of  the  clavus  are 
also  characteristic  for  identification. 

A  cotype  of  Uhler's  albosignata  is  in  the  collection  of  the  United 
States  National  Museum. 

The  species  is  known  to  occur  from  Massachusetts  westward  to 
Kansas  and  south  into  Central  America  and  the  West  Indies. 

27.  GYPONA  BIPUNCTULATA  Woodworth. 

Oypona  bipunctulata  Woodworth,  Illinois  Lab.  Nat.  Hist.  Bull.,  No.  3,  p.  30. 
1887. 

This  species  resembles  margimfrons  Fowler  in  the  short  and  has  a 
broadly  rounding  anterior  margin  of  the  vertex.  The  ocelli  are 
comparatively  large  and  placed  as  in  mat^mfrons.  Bipunctulata 
Woodworth  is,  however,  somewhat  smaller  and  lacks  the  distinctive 
dark  bordering  of  the  veins  of  the  elytra  and  the  irregular  dark 
markings  on  the  anterior  border  of  the  pronotum.    There  are  two 
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dark  spots  near  the  anterio-lateral  angles  of  the  pronotum  which  may 
be  considered  diagnostic  characters. 

Uhler*8  manuscript  name  intertexta  applies  to  this  species. 

Normally  it  appears  to  be  a  southeastern  species;  however,  it  has 
been  recorded  from  other  parts  of  the  country  east  of  the  Rocky 
Mountains. 

28.  GYPONA  MODBSTA  Spftnfberf . 
Gyjxma  modesta  SpIngberq.  Ent.  Tidskr.,  vol.  4,  p.  107, 1883. 

The  prominent  dark  veins  of  the  elytra,  with  numerous  dark  ir- 
regular lines,  together  with  the  more  or  less  pointed  vertex,  serve  as 
distinguishing  characters  for  this  species.  It  is  a  relatively  large  and 
decidedly  brown  species,  however;  in  dried  specimens  the  elytra 
sometimes  fade  to  a  dirty  yellow.  The  female  segment  is  nearly 
truncate,  being  slightly  produced  at  the  middle.  Fitch  has  given  the 
manuscript  name  of  cohimba  for  this  species. 

Records  indicate  the  distribution  of  the  species  to  be  from  Mas- 
sachusetts west  to  the  Rocky  Mountains. 

29.  GYPONA  MARGINintONS  F«wtar. 

Gypona  margin\fron$  Fowler,  Biol.  Gent.  Amer.,  p.  302, 1909. 

This  is  the  most  easily  recognized  of  all  species.  The  short,  broadly 
rounding  vertex,  with  ocelli  placed  nearer  the  anterior  than  posterior 
border,  constitute  the  most  prominent  characteristics.  The  anterior 
margin  of  the  pronotum  is  marked  with  irregular  dark  lines.  It  is  a 
rather  large  brownish  species.    Veins  of  elytra  distinctly  dark  brown. 

Specimens  at  hand  are  from  Arizona  and  New  Mexico. 

St.  GYPONA  AQUILA,  mm*  wptim. 

The  vertex  is  short,  not  produced,  broadly  rounded,  anterior 
margin  thick.  Minute  transverse  striations  on  vertex.  Ocelli  com- 
paratively large  and  placed  equidistant  from  median  line  and  eyes, 
and  slightly  nearer  the  anterior  margin  of  vertex.  Median  line  dark- 
ened. Two  dark  spots  on  posterior  border  of  vertex  behind  eyes. 
Width  of  pronotum  much  greater  than  width  of  head  and  more  than 
three  times  as  long.  Several  small  dark  spots  and  one  or  two  irregu- 
lar lines  near  anterior  border  of  pronotum.  Transverse  striations  and 
numerous  tiny  dark  punctations  prominent.  Scutellum  large.  Elytra 
with  base  of  clavus  black  and  with  veins  lined  with  minute  puncta- 
tions. Elytra  semitransparent,  with  numerous  irregular  dark  lines 
in  cells.  A  prominent  small,  white,  opaque,  longitudinal  area  along 
middle  of  the  inner  margin  of  clavus.  Female  segment  produced 
at  the  middle  with  a  small  notch  and  sinuate  on  each  side.  Size, 
female,  10.5  mm.  long. 

Color,  general  appearance  dark  grayish  brown,  due  to  the  many 
dark  markings  on  pronotum  and  elytra.  Ground  color  of  head, 
pronotum,  and  scutellum  yellow  in  dried  specimens.  Hind  wings 
dark  and  smoky.    Entirely  light  beneath. 
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Type. — Female;  allotype,  male;  paratypes,  2  females;  all  from 
Huachuca  Mountains,  Arizona,  collected  by  EL  6.  Barber.  (Allotype 
in  collection  of  H.  G.  Barber.)  Cat.  No.  21917.  (Type  and  para- 
types in  collection  U.  S.  National  Museum.) 

This  species  is  very  distinct  from  all  others  of  the  genus,  but  most 
nearly  resembles  modesta  Sp&ngberg. 

tl.  GYPONA  FRATERNA  Spingtof. 

Gypona  fraterna  SpInobbrg,  K.  Svenska  Vet.  Akad.  Handl.,  vol.  6,  No.  3,  p.  72, 
187S. 

This  species,  with  cinerea  Uhler,  are  characterized  by  the  extremely 
long  vertex,  which  nearly  equals  the  length  of  the  pronotum.  Viewed 
from  above  they  have  the  general  appearance  of  the  Cercopid  genus 
PK&aenm. 

Fraterna  Sp&ngberg  is  the  more  common  of  the  two  species  occur- 
ring throughout  the  entire  United  States,  while  cinerea  Uhler  is  most 
abundant  in  the  extreme  Southwest.  Fraterna  Sp&ngberg  is  compara- 
tively large  and  varies  in  color  from  light  yellowish  gray  to  dark 
brown. 

S3.  GYPONA  CINEREA  Uhtor. 

Oypona  cinerea  Uhlbb,  Bull.  U.  S.  Geol.  Surv.,  vol.  3,  p.  460, 1877. 

Besides  the  comparisons  as  noted  under  fraterna  Sp&ngberg, 
it  may  be  said  that  the  abdomen  of  cinerea  Uhler  is  usually  darker 
and  the  male  plates  are  comparatively  narrower.  The  female  seg- 
ment is  deeply  bisinuate. 

SS.  GYPONA  DRACONTKA,  new  «ptdf. 

The  vertex  is  about  one-half  as  long  as  pronotum  and  generally 
concave,  not  produced,  anterior  margin  thin.  Ocelli  comparatively 
small  and  placed  midway  between  median  line  of  vertex  and  eyes. 
Pronotum  not  much  wider  than  head.  Elytra  reticulate  toward 
apex,  apical  area  rugose  or  wavy.  Female  segment  notched  at  the 
middle  with  a  blunt  tooth.  Size,  females  6.5  mm.  long.  Short  and 
robust,  having  the  general  appearance  of  an  Xerophloea. 

Color,  the  upper  surface  finely  punctate  with  red.  Ground  color 
yellowish.  The  red  punctures  sometimes  become  brown.  Elytra 
tinged  with  red  and  mottled  more  or  less  with  brown.  Veins  of  the 
elytra  spotted.  Elytra  opaque  to  apical  area,  which  is  transparent. 
A  light  spot  at  center  of  claval  suture. 

Type. — Female;  allotype,  male;  paratype9  1  female;  Huachuca 
Mountains,  Arizona.  (Collection  of  U.  S.  National  Museum.)  Cat. 
No.  21887. 

Paratype. — 1  female,  Nogales,  Arizona,  Koebele.  (Collection  of 
Herbert  Osborn.) 

The  most  highly  colored  and  distinctive  species  in  the  genus 
occurring  in  the  United  States. 
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A  NEW  FORAMINIFER  COMMENSAL  ON  CYCLAMMINA. 


By  Joseph  A.  Cushman, 

Of  the  Boston  8ociety  of  Natural  History. 


Specimens  of  Oydammina  are  occasionally  found  which,  instead  of 
being  bilaterally  symmetrical,  have  the  last  few  chambers  much 
extended  on  one  side.  Such  specimens  have  a  deep  depression  in  the 
umbilical  region  of  the  same  side.  These  have  been  noted  in  the 
material  collected  by  the  United  States  Bureau  of  Fisheries  steamer 
Albatross  from  the  northeastern  coast  of  the  United  States  in  my 
examination  of  that  material,  but  without  a  discovery  of  the  cause. 
On  examining  material  from  Albatross  station  D2213  a  number  of 
specimens  of  Oydammina  with  this  character  were  noted,  and  a  further 
search  revealed  the  cause  tor  the  abnormal  form. 

It  is  oaused  by  the  attachment  of  a  single-chambered  species  of 
foifuninifera  to  the  outside  of  the  test  of  the  specimen  of  Oydammina 
and  the  further  growth  of  the  test  about  this.  When  the  attached 
form  falls  away  it  leaves  the  resulting  space  unoccupied  and  the 
resulting  depression.  So  far  as  the  material  shows  this  seems  to  be  a 
one-chambered  species  with  a  chitinous  wall  somewhat  arenaceous  in 
parts  but  with  little  variation  in  size. 

The  position  as  shown  in  plate  25,  figure  4,  is  at  the  edge  of  the 
aperture  when  the  attachment  is  made.  Later,  by  the  continued 
growth  of  Oydammina  this  position  becomes  more  nearly  umbilical. 
There  is  as  a  rule  but  a  single  attached  specimen,  but  two  may  be 
attached,  either  on  one  side  as  shown  in  plate  25,  figure  1,  or  there 
may  be  one  on  each  side,  as  in  figure  3.  This  at  once  suggests  that 
little  or  nothing  is  known  of  the  life  habits  of  Oydammina  except  that 
it  is  a  heavy,  bottom-living  form.  If  the  attached  specimens  were 
always  on  one  side  only  it  would  suggest  that  Oydammina  might  live 
on  its  side,  but  with  specimens  with  both  sides  occupied  this  does  not 
hold.  Oydammina  might  lie  with  its  appertural  face  uppermost 
which  would  allow  opportunity  for  the  pseudopodia  both  of  the  at- 
tached form  and  of  itself  to  rise  easily  to  the  surface  of  the  bottom 
ooze.  At  any  rate,  Oydammina  seems  too  heavy  to  be  a  form  with 
any  great  freedom  of  movement. 

Proceedings  U.  8.  National  Museum.  Vol.  56— No.  2290. 
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The  position  of  the  attached  form  near  the  aperture  suggests  a 
commensal  condition.  There  is  no  fusion  between  the  two,  for  the 
attached  form  falls  away,  leaving  a  clean-out  surface. 

The  degree  of  deviation  from  a  symmetrical  condition  depends  on 
the  length  of  time  of  attachment.  In  figure  4  the  attached  specimen 
is  on  a  large  Oyclammina  which  has  reached  nearly  its  full  develop- 
ment and  the  deviation  is  very  slight.  In  smaller  specimens  like 
figure  2,  where  several  chambers  have  been  added  since  the  attached 
species  was  in  position,  there  is  a  marked  deviation.  In  figure  3, 
where  specimens  are  attached  to  both  sides,  a  sort  of  symmetry 
results  as  both  sides  deviate  from  their  normal  line. 


IBIDIA  CONVEXA,  new 

Plate  26,  figs.  1-4. 

Description. — Test  attached,  single  chambered,  lower  surface  con- 
forming to  the  surface  of  attachment,  upper  surface  strongly  convex, 
whole  test  slightly  longer  than  wide;  wall  thin,  ohitinous,  with  a 
slight  amount  of  arenaceous  material  either  on  the  exterior  or  incor- 
porated in  the  wall;  aperture  not  evident;  color  yellowish-brown, 
horny.    Diameter,  0.50  to  0.65  mm. 

Type^specimen.— (U.S.N.M.  Cat.  No.  10441a)  from  Albatross  D2213, 
off  the  northeastern  coast  of  the  United  States;  latitude  39°  58'  30" 
N.;  longitude  70°  30'  W.;  depth,  384  fathoms;  bottom  temperature, 
39.5°  F.  At  this  station  there  are  numerous  specimens,  all  attached 
to  specimens  of  Oyclammina  canceHata  H.  B.  Brady. 

I  have  placed  this  species  under  the  genus  Iridia  erected  by  Heron- 
Allen  and  Earland,  although  this  species  differs  in  some  respects  from 
the  type-species  /.  diapJwma  Heron-Allen  and  Earland. 

It  is  unusual  among  the  foraminifera  to  find  attached  forms  with 
any  definite  relation  of  position  as  seems  to  occur  in  the  case  of  these 
two  species,  and  although  the  idea  of  commensalism  may  not  be 
demonstrated  here  it  is  at  least  strongly  suggested. 

EXPLANATION  OF  PLATE  25. 

Fig.  1.  Oyclammina  cancellata,  with  two  specimens  of  Iridia  convexa  attached  to  the 
same  side,    a,  side  view;  6,  apertural  view. 

2.  Oyclammina  cancellata,  with  deep  excavation  in  the  umbilical  region  due  to 

attachment  of  Iridia  convexa.    a,  side  view,  6,  apertural  view. 

3.  Oyclammina  cancellata,  with  specimens  of  Iridia  convexa  attached  to  the  opposite 

sides. 

4.  Adult  specimens  of  Oyclammina  cancellata,  with  specimen  of  Iridia  convexa 

attached  near  the  aperture,    a,  side  view;  o,  apertural  view. 
All  figures  multiplied  by  25. 


Digitized  by 


Google 


U.   8.    NATIONAL   MUSEUM 


PROCEEDINGS.   VOL.   56      PL.    25 


-a 


2a 


lb 


2b 


A  New  Foraminifer  Commensal  on  Cyclammina 

For  explanation  of  plate  see  paoe  102 
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DESCRIPTIONS  OF  SOME  MAMMALIAN  AND  FISH  REMAINS 
FROM  FLORIDA  OF  PROBABLY  PLEISTOCENE   AGE. 


Oliveb  P.  Hat. 

Associate  of  the  Carnegie  Institution  of  Washington. 


There  are  few  of  our  States  which  give  promise  of  furnishing  more 
important  contributions  to  our  knowledge  of  the  vertebrate  animals 
of  the  Pleistocene  than  Florida.  Already  the  list  of  species  has  be- 
come a  long  one  and  additions  are  constantly  being  made  to  it. 
Materials  belonging  to  five  species  are  described  below.  Two  of 
these  are  believed  to  be  hitherto  unnamed. 


PHAS  IMPBBATOB  LsMj. 

Plate  26,  fig.  1. 

In  1889 l  Leidy  described  and  figured  a  left  ramus  of  the  lower  jaw 
of  an  elephant  which  had  been  found  by  Mr.  J.  F.  LeBaron,  some- 
where along  Peace  Creek,  probably  not  far  from  Arcadia,  and  which 
Leidy  identified  as  belonging  to  Elephas  columbi.  Leidy's  figure 
presents  a  view  of  the  worn  surface  of  the  tooth,  which  he  recognized 
as  being  the  hindermost  molar.  He  stated  that  there  were  twelve 
ridges  present  and  that  these  appeared  to  be  the  complete  number 
entering  into  the  constitution  of  the  tooth.  Eight  of  these  were 
said  to  occupy  a  space  of  6.4  inches.  Inasmuch  as  the  tooth  was 
buried  in  the  bone  nearly  to  its  summit,  the  thickness  of  the  plates 
was  taken  on  the  grinding  surface. 

This  jaw  is  in  the  United  States  National  Museum,  and  has  the 
catalogue  number  183.  Recently  the  writer  obtained  permission  to 
expose  the  lingual  face  of  the  tooth,  and  the  result  is  shown  on  plate 
26  (fig.  1).  Near  their  bases  the  space  occupied  by  four  plates  is 
about  95  mm.  There  can  be  no  doubt  that  the  jaw  belonged  to  an 
individual  of  Elephas  impera&or.  The  normal  number  of  plates  in 
the  last  tooth  of  E.  cohmbi  is  about  24.  Had  there  ever  been  so 
many  plates  present  the  tooth  would  have  had  an  enormous  length. 
With  18  plates  it  was  sufficiently  large.  Certainly  some  plates, 
about  six,  had  been  lost  through  usage. 

» Trans.  Wagner  Frsa  lost,  Sol.,  vol.  3,  p.  23,  pL  8,  fig.  2. 
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THINOBADISTES,  new  genii*. 

A  new  genus  of  ground  sloths,  most  closely  related  to  Onaihopsis 
Leidy  Type,  T,  segnis,  a  new  species  described  below.  Based  on  an 
astragalus,  in  the  front  half  of  the  upper  surface  of  which  there  is  a 
deep  ligamentous  fossa  opening  forward;  the  lower  face  also  crossed 
from  front  to  rear  by  a  ligamentous  fossa. 


THINOBADISTES  SEGNIS,  mw  i 

Plate  27,  figs.  1,  2. 

Type  specimen.  An  astragalus,  No.  3335,  of  the  U.  S.  National 
Museum. 

Type  locality. — Williston,  Florida. 

Type  formation. — Pleistocene. 

Character*. — Those  of  the  genus. 

In  the  United  States  National  Museum  there  is  a  left  astragalus  of 
a  large  ground  sloth  which  is  recorded  as  having  been  collected  by 
the  United  States  Geological  Survey  in  1887,  in  Levy  county, 
Florida.  The  catalogue  number  is  3335,  and  the  bone  is  recorded  a 
Mylodon  harhmi.  It  seems  probable  that  the  collector  of  the  speci- 
men was  Mr.  J.  B.  Hatcher;  and  it  is  quite  certain  that  it  was  found 
at  "Mixon's  bone  bed,"  near  Williston,  where  many  other  fossils 
have  been  secured. 

It  appears  that  this  bone  had  been  studied  by  Doctor  Leidy,  for 
there  is  writing  on  it  in  his  chirography;  but  he  has  not  indicated  on 
it  any  generic  or  specific  name. 

Supposing  that  the  bone  belonged  to  Mylodon  harlani,  the  astraga- 
lus of  which  appears  to  be  known  only  from  Harlan's  brief  descrip- 
tion and  poor  figure,1  the  writer  first  compared  it  with  that  of  Mylodon 
rohuetus,  as  described  and  figured  by  Richard  Owen.1  It  soon  be- 
came evident  that  the  Florida  bone  was  quite  different  from  the 
corresponding  one  of  the  South  American  species.  On  plate  27, 
figures  1,  2,  are  presented  two  views  of  the  bone  from  Florida.  From 
figure  1  it  will  be  seen  that  there  is  on  the  upper  face  a  deep  fossa 
extending  from  the  front  of  the  bone  to  its  center.  A  large  part  of 
this  fossa  is  occupied  by  a  rough  surface  for  ligamentous  attachment, 
the  apex  of  which  is  midway  between  the  front  end  of  the  bone  and 
the  hinder  border  of  the  articulation  for  the  tioia.  In  all  directions 
away  from  the  fossa  just  mentioned  the  surface  for  articulation  with 
the  tibia  is  strongly  convex.  In  Mylodon  robustus  the  corresponding 
fossa  is  evidently  much  shorter  and  shallower,  and  the  surface  for 
the  tibia  is  much  flatter  and  apparently  even  concave  posteriorly. 
The  greatest  differences  are  seen,  however,  on  the  lower  surface  of 

i  Amer.  Toon.  8gL,  to!.  44. 1S43,  p.  ft,  pi.  1,  flg.  16. 
*Dmer.nk»LMrU*mr<*m*m$,  1848,  pp.  117, 131,  pb.  81-SS. 
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the  bone.  Owen  writes1  that  the  anterior  and  inferior  surface  of  the 
astragalus  of  Mylodon  robustus  is  occupied  by  one  extensive  elongated 
articular  surface  adapted  to  the  calcaneum,  cuboides,  and  navicu- 
lars, and  his  figure  shows  that  this  is  true.  On  the  other  hand,  in 
the  bone  from  Florida,  this  surface  is  completely  divided  by  a  deep 
rough  furrow  for  ligaments.  It  will  be  noted,  too,  that  the  out- 
lines of  the  two  bones  as  seen  from  below  are  very  different. 

It  might  be  supposed  that  the  astragalus  here  described  is  that  of 
MegaUmyx;  but  this  bone  was  described  by  Leidy,3  and  only  a  glance 
at  Leidy  8  figures  is  needed  to  convince  one  that  the  Florida  bone 
can  not  belong  to  that  genus. 

Owen9  described  and  figured  an  astragalus  which  had  been  brought 
from  South  America  and  which  he  thought  belonged  possibly  to 
MegaUmyx.  This  was  afterwards  made  by  Leidy4  the  type  of  a  new 
genus  and  species,  Onathopsis  oweni.  When  the  Florida  bone  is 
compared  with  Owen's  figures  here  reproduced  (pi.  27,  figs.  3,  4) 
there  are  to  be  seen  close  resemblances.  It  might  not  be  far  out  of 
the  way  to  refer  the  astragalus  from  Florida  to  a  second  species  of 
GnatJiopsis,  but  a  careful  examination  shows  differences  that  seem 
to  indicate  a  distinct  but  closely  related  genus.  On  the  upper 
surface  of  the  bone  figured  by  Owen  there  was  certainly  no  such 
deep  fossa  for  a  process  of  the  tibia  and  for  a  ligament  as  is  seen  in 
the  Florida  bone.  Nor  was  the  surface  for  the  tibia  as  convex  as 
it  was  in  the  bone  here  described.  Again,  as  seen  from  below,  there 
was  in  the  astragalus  of  Gnathopeie  a  deep  and  wide  notch  in  the 
anterior  border  at  the  end  of  the  ligamentous  groove,  as  if  this  and 
the  upper  one  joined  across  the  border  of  the  bone.  In  the  Florida 
bond  the  anterior  surface  for  articulation  with  the  calcaneum  extends 
nearly  to  the  inner  border  of  the  bone;  in  Gnathopsis  oweni  it  is 
much  shorter.  Believing  that  such  differences  in  as  characteristic 
a  bone  as  the  astragalus  is  among  the  ground  sloths,  indicate  other 
important  differences  in  the  skeleton,  the  name  Thinobadietes  is 
proposed  for  the  genus,  the  species  to  be  known  as  TMnobadistes 
segn&s.     (Derivations,  Bis  sand;  /SaoWfc,  a  walker;  segrm  sluggish.) 

The  following  measurements  in  millimeters  have  been  made  on 
the  astragalus  here  described: 

Extreme  length  of  astragalus 108 

Width  from  summit  of  tuberosity  for  tibia  to  border  between  the 

fibular  and  the  calcaneal  surfaces 97 

Length  of  surface  for  tibia 76 

Width  of  surface  for  tibia 70 

Height  and  length  of  surface  for  fibula 38 

Length  of  posterior  articular  surface  for  calcaneum 69 

Width  of  posterior  articular  surface  for  calcaneum 38 

>  DcMr.tkd.  Jflrfoio*  «***«*,  p.  lis. 

•  Smith*.  Contrib.  Know!.,  rol.  7,  art.  5,  p.  40,  pi.  12,  figi.  7-10. 

•  DcMr.skaL  Mf/Udon  robmttut,  p.  183,  pi.  38,  Up.  3,  4. 
<  Bmithj.  Contrib.  Knowl.,  yol.7,p.  41. 
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The  posterior  surface  for  the  calcaneum  is  concave  along  its  greater 
diameter;  slightly  convex  along  the  shorter.  The  surface  for  the 
fibula  is  nearly  plane  in  its  upper  part,  but  convex  from  front  to  rear 
in  its  lower  half.  The  articular  surface  for  the  navicular  is  concave! 
but  not  deeply  so.    The  surface  for  the  cuboid  is  convex. 

TRUCIFEUS  FLOUDANUS  (Leidy). 

Plate  28,  figs.  1-3. , 

In  1889 l  Leidy  described  a  skull  of  a  saber-tooth  tiger  to  which 
he  gave  the  name  Machmrodus  fioridanus.  This  had  been  secured 
by  Mr.  Joseph  Willcox,  in  a  limestone  quarry  at  Ocala,  Florida. 
From  the  same  quarry  had  been  obtained  other  remains  which  are 
referred  to  Equus  leidyi,  Bison,  sp.  indet.,  Odocoileus  sp.  indet.,  Dasy- 
pus  sp.  indet.,  Sylvilagus  sp.  indet.,  Procamdas  minor,  and  Elephas 
columbi*  All  of  these  indicate  that  the  deposits  belong  to  the 
Pleistocene. 

From  the  skull  described  by  Leidy  all  the  teeth  were  missing;  but 
there  were  present  the  alveoli  for  the  upper  incisors,  the  great 
canine,  the  third  premolar,  and  the  carnassial.  This  skull  was 
figured  in  a  later  paper.3 

In  the  Eighth  Annual  Report  of  the  Florida  Geological  Survey, 
on  plate  29,  figure  8,  Dr.  E.  H.  Sellards  figured  an  upper  carnassial 
premolar  which  had  been  found  at  Vero,  Florida,  in  the  stratum 
known  in  the  literature  of  that  locality  as  No.  2.  This  he  referred 
(p.  152)  to  Smilodon.  Recently,  through  the  kindness  of  Doctor 
Sellards,  the  writer  has  been  permitted  to  examine  the  tooth  in 
question.  By  comparing  the  figure  of  this  tooth  here  presented 
(pi.  28,  figs.  1,  2)  with  that  of  Leidy's  Trudfdis  fatatis4  it  will  be 
seen  that  there  is  between  them  a  close  resemblance.  It  will  be 
necessary  first  of  all  to  determine  whether  or  not  the  Vero  tooth 
belongs  to  T.  fatalis.  The  following  measurements  enable  us  to 
make  comparisons,  those  of  T.  fatalis  being  computed  from  Leidy's 
description6.  In  the  second  column  under  each  tooth  is  given  the 
ratio  of  each  dimension  to  the  length  of  the  tooth. 
Dimentiont  of  upper  camauiak. 


Tructfetttfatali* 

type. 


Vero  tooth. 


Length  of  crown 

Width  at  inner  buttress — 
Height  of  principal  cusp. .. . 

Height  of  anterior  lobe 

Height  of  front  of  rear  lobe . 


32.8 
15.6 
18.7 
14.6 
13.5 


100 
41 
57 
44.5 
41 


100 
42.5 
65 
47.5 
47.5 


i  Proo.  Acad.  NaUflci.  Fhila.,  p.  29. 
•  Sellards,  8th  Ann.  Rep.  Fla.  Geol.  Suit.,  p.  103. 
» Trans.  Wagner  Free  Inst.  Set.,  vol.  2,  pi.  8,  fig.  1. 
« Ext.  Mamm.  Fauna  Dak,,  Neb.,  pi.  28,  figs.  10, 11. 
» Idem,  p.  367. 
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It  will  be  seen  at  once  that  the  Vero  tooth  was  probably  that  of  a 
larger  species  than  T.fatalis  and  that  the  crown  is  everywhere  higher 
in  proportion  to  its  length.  As  may  be  seen  from  comparing  the 
figures  of  the  two  teeth,  the  width  of  the  principal  cusp  at  its  base  is 
one-half  of  its  height,  while  that  of  T.  fatalis  is  relatively  consider- 
ably wider.  The  two  teeth  agree  in  having  the  protocone  absent 
and  in  having  the  anterior  lobe  divided  into  two  parts.  It  appears 
certain  that  the  Vero  tooth  does  not  belong  to  T.fatalis.  The  latter 
was  found  at  Sour  Lake,  in  Hardin  County,  Texas. 

Through  the  courtesy  of  Mr.  John  G.  Rothermel,  director  of  the 
Wagner  Free  Institute,  the  writer  has  been  able  to  examine  the 
upper  jaw  of  Leidy's  type  of  Machairodus  jloridanus.  The  carnas- 
sial  possessed  in  front  two  roots,  of  which  the  inner  was  somewhat 
reduced  in  size  and  pushed  backward,  as  in  the  Vero  tooth,  to  nearly 
opposite  the  interval  between  the  anterior  outer  root  and  the  great 
hinder  root.  It  is  quite  certain  that  the  anterior  lobe  of  the  tooth 
was  much  larger  than  it  is  in  the  lion  and  the  tiger.  The  alveolus 
has  a  length  of  37  mm. ;  that  part  for  the  hinder  root  is  24  mm.  long. 
The  tooth  was  therefore  only  slightly  larger  than  the  Vero  tooth; 
and  there  appears  to  be  no  reason  why  the  latter  can  not  be  with 
much  certainty  referred  to  Leidy's  species. 

In  the  deposit  at  Vero  which  furnished  the  carnassial  Doctor  Sellards 
found  a  part  of  a  great  canine  tooth  which  belonged  to  some  one  of 
the  Machairodontinae.  The  fragment  (pi.  28,  fig.  3)  is  67  mm.  long. 
Probably  nearly  25  mm.  of  the  distal  extemity  is  gone.  The  upper 
end  does  not  reach  the  base  of  the  crown.  In  the  Ocala  skull  the 
socket  for  the  canine  measures  40  mm.  in  length  fore  and  aft  and  its 
width  is  20  mm.  At  its  upper  end  the  fragment  from  Vero  has  a 
width  for  and  aft  of  30  mm.  and  a  thickness  of  13  mm.  If  the  front 
and  rear  borders  of  this  tooth  are  continued  until  the  distance  between 
them  is  40  mm.  and  the  distal  extemity  is  restored,  a  tooth  is  indi- 
cated whose  crown  was  about  110  mm.  long.  Both  borders  are  acute, 
more  especially  the  hinder  one,  which  is  knife-like.  The  anterior 
edge  is  smooth,  but  the  hinder  one  is  obsoletely  crenulated.  The 
tooth  is  quite  different  from  that  of  Barnum  Brown's  SmUodontopsis 
conardi.1  In  the  latter  the  base  of  the  fragment  has  the  same  fore  and 
aft  diameter  as  does  the  Vero  tooth.  At  a  distance  of  55  mm.  from 
this,  toward  the  tip,  the  fore  and  aft  diameter  is  19  mm. ;  in  the  Vero 
specimen,  only  16  mm.  In  Smilodontopsis  conardi  both  edges  are 
crenulated.  In  Cope's  Smilodon  gracilis  *  the  powerful  canine  main- 
tains well  its  breadth  as  the  tip  is  approached;  and  both  edges  are 
free  from  denticles  (Cope).  For  comparison  there  is  figured  here 
(pi.  28,  fig.  4)  a  right  canine  tooth  evidently  belonging  to  DinobasPis 

i  Mem.  Amer.  Mas.  Nat.  Hist.,  vol.  9.  p.  190,  pi.  19. 
•  Joura.  Actd.  Nat.  Set.  Phila.,  vol.  11,  pi.  30,  fig.  1. 
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serus  Cope.  It  was  found  in  a  cave  in  the  northern  part  of  Bexar 
County,  Texas.  The  tooth  belongs  to  the  Scientific  Society  of  San 
Antonio.    It  was  a  far  smaller  tooth  than  that  of  figure  3. 

From  the  close  resemblance  existing  between  the  carnassial  found 
at  Vero  and  here  referred  to  Leidy's  Machairodus  jloridanus  and  that 
of  Tracifdis  fatatis  found  at  Natchez,  it  is  certain  that  both  belong 
to  the  same  genus.  For  this  genus  the  writer  accepts  at  present  the 
name  Trucifdis.  We  shall  have,  therefore,  the  two  species,  Truei* 
felis  atrox  and  T.  floridanus. 

FELIS  VBBONIS,  new  eperlee. 
Plate  28,  figs.  5-7. 

When  the  author  was  at  Vero,  in  October,  1917,  he  found  along  the 
drainage  canal,  a  short  distance  above  the  railroad  bridge,  in  the  bed 
of  sand  known  as  No.  2,  an  upper  left  fourth  premolar  of  a  large  tiger- 
like animal.  Views  of  this  tooth  are  here  presented  (pi.  28,  figs. 
5-7).  On  comparing  it  with  the  corresponding  teeth  of  the  tiger 
and  of  the  jaguar  (F.  paraguensis,  No.  4128  U.  S.  Nat.  Mus.),  and 
with  those  of  the  machairodonts,  it  can  not  be  doubted  that  its  pos- 
sessor belonged  to  a  species  of  Felis.  In  order  to  facilitate  comparison 
the  following  measurements  are  presented,  being  those  of  the  speci- 
men in  question,  the  same  tooth  of  Felis  tigris,  and  of  the  large  South 
American  jaguar,  Felis  paraguensis  Hollister. 

Measurements  of  carnassials  of  Felis. 


Length  of  the  crown 

Width  of  crown  at  protocone 

Width  of  crown  between  the  main  end  the  hinder  cusps 

Height  of  anterior  lobe 

Height  of  main  cusp 

Height  of  rear  hinder  lobe 

Width  of  the  main  cusp 


FeUitrom 

FcUstiffris 

Vero. 

218321. 

33.0 

32.5 

17.8 

15.5 

12.5 

10.0 

10.0 

11.0 

16.0 

15.0 

7.0 

6.0 

11.5 

11.0 

guentii 

type. 


28.8 
15.2 
10.2 
11.0 
16.0 
6.0 
10.6 


Various  differences  between  the  fossil  tooth  and  that  of  the  tiger 
appear  other  than  those  shown  in  the  table  of  measurements.  The 
protooone  of  the  Vero  tooth  is  considerably  less  reduced  than  in  the 
tiger,  its  height  and  anteroposterior  diameter  being  greater  by  one* 
third.  Immediately  behind  the  protocone  the  width  of  the  tooth 
is  reduced  more  suddenly  than  in  the  tiger;  the  preanterior  tubercle 
is  much  more  prominent  than  that  in  the  tiger;  and  the  buttress 
which  descends  from  the  principal  cone  to  the  protocone  is  sharp, 
instead  of  rounded.  In  the  jaguar  the  preanterior  tubercle  is  missing 
and  the  protocone  is  relatively  more  reduced  than  in  the  fossil. 
The  height  of  the  main  cusp  is  relatively  greater  than  in  either  the 
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recent  tiger  or  the  fossil  one.  Naturally,  the  fossil  is  very  distinct 
from  the  jaguar  because  of  its  greater  size. 

From  Natchez,  Mississippi,  Leidy  described  Felis  atrox l  which  was 
based  on  a  lower  jaw  with  teeth.  Inasmuch  as  the  lower  carnassial  is 
31.2  mm.  long,  while  that  of  the  existing  tiger  above-mentioned  is 
only  23  mm.,  it  is  evident  that  F.  atrox  had  upper  carnassials  which 
were  about  44  mm.  long.  It  was  therefore  a  much  larger  animal 
than  the  Vero  cat.  Felis  augustus,*  besides  belonging  to  the  Arikaree 
of  the  Tertiary,  differs  in  various  ways  from  the  Vero  specimen. 
Felis  hittianus  Cope  belongs  to  the  Blanco  Pliocene  and  is  based  on 
a  canine  tooth  and  some  foot  bones;  so  that  it  can  not  be  compared 
with  the  animal  here  described.  Felis  imperialis,  of  the  Pleistocene 
of  California,  had  a  second  molar  about  25.5  mm.  long  and  was, 
therefore,  a  larger  animal  than  that  from  Vero.  According  to  Cope1 
the  upper  carnassial  of  Felis  inexpectata  has  a  length  of  24  mm.,  being 
thus  considerably  smaller  than  that  of  the  Vero  animal. 

Inasmuch  as  this  large  felid  found  at  Vero  appears  to  have  been 
hitherto  unknown,  it  is  proposed  to  introduce  it  under  the  name 
Fdis  veranis. 

TRICHECHUS  ANTIQUUS  Leftdy? 

Plate  26,  figs.  2,  3. 

In  the  collection  of  the  National  Museum  is  a  part  of  the  lower 
jaw  of  a  manatee  (Cat.  No.  2522)  which  is  labeled  as  having  been 
found  with  the  other  fossils  of  the  Alachua  clays,  in  Levy  County. 
However,  the  writer  finds  no  reference  to  this  genus  in  any  of  the  lists 
of  materials  collected  in  the  Alachua  clays;  the  fossil  has  an  appear- 
ance different  from  most  of  the  other  fossils  of  those  clays;  and  there 
is  attached  to  it  an  oyster  shell,  showing  that  it  had  lain  in  salt 
water.  Doctor  Sellards  informs  the  writer  that  he  has  never  seen 
any  marine  fossils  that  have  been  found  in  the  Alachua  clays.  It  is 
hence  probable  that  the  bone  was  found  somewhere  else  in  Florida. 
Leidy  reported 4  fragments  of  ribs  of  supposed  Trichechus  antiquus 
from  Peace  creek,  and  Sellards  *  included  T.  manatus  among  the  fossils 
found  in  Withlacoochee  river.  No  mention  is  found  of  the  discovery 
of  a  lower  jaw  at  any  place. 

The  jaw  in  question  appears  to  be  well  fossilized  and  it  is  heavy; 
so  that  it  evidently  belongs  to  either  the  Pleistocene  or  to  some 
late  Tertiary  deposit. 

The  jaw  lacks  both  ascending  rami  and  all  of  the  teeth.  It  evi- 
dently belonged  to  a  species  of  Trichechus,  but  not  to  T.  manatus. 
The  individual  possessing  it  appears  to  have  had  a  size  somewhat 
less  than  that  of  a  manatee  whose  basilar  length  is  356  mm.    The 

>  Turn.  Amir.  FhUoe.  Boo.,  vol.  10,  1858*  p.  319,  pL  34.  « Tnm.  Wtfaer  Int.,  toL  2,  p.  27. 

'  Leidy,  Ext.  Vert.  Feane,  etc.,  pi.  7.  •  8th  Aim.  Rep.  Fie.  OeoL  Bury.,  p.  104. 

» Jouni.  Aood.  Mat.  Bel.  Phfla.,  vol.  11,  p.  248. 


Digitized  by 


Google 


110  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vol.56. 

distance  from  the  front  of  the  symphysis  to  the  rise  of  the  ascending 
ramus  was  close  to  180  mm;  in  the  jaw  of  the  existing  manatee  with 
which  it  is  compared  this  dimension  is  195  mm.  The  length  of  the 
symphysis  is  relatively  the  same  as  in  the  manatee.  Its  greatest 
height  is  68  mm.;  in  the  manatee,  83  mm.  In  the  latter  animal  the 
upper  half  of  the  hinder  face  of  the  symphysis  forms  a  concavity; 
this  does  not  exist  in  the  fossil  jaw.  The  surface  which  in  life  was 
occupied  by  the  horny  plate  is  relatively  much  shorter  than  in  the 
manatee,  being  only  60  mm.  long;  in  the  manatee,  80  mm.  In  the 
manatee  the  inner  face  of  the  horizontal  ramus  is  flat  or  even  con- 
cave; this  does  not  seem  to  have  been  the  case  in  the  fossil  jaw. 
The  height  of  the  jaw  was  evidently  less  than  in  the  existing  manatee, 
being  apparently  only  48  mm.  at  the  middle  of  the  length;  whereas 
in  the  only  slightly  larger  manatee  jaw  the  height  is  60  mm.  The 
inferior  dental  canal  is  considerably  larger  than  in  the  manatee,  its 
diameter  being  17  mm.  Moreover,  its  outer  face  is  open  backward 
to  about  the  position  of  the  third  or  fourth  tooth. 

Judging  from  what  remains  of  the  sockets  of  the  teeth  the  latter 
had  a  length  somewhat  greater  than  in  the  existing  manatee.  Three 
of  these  sockets  occupy  a  line  45  mm.  long;  in  the  manatee  used  for 
comparison,  41  mm.  The  lower  teeth  appear  to  have  been  wider 
than  those  of  the  manatee,  but  of  this  one  can  not  be  certain. 

Leidy  described  an  upper  tooth  of  a  manatee  which  bears  the 
name  Tnchechus  antiquus,  and  which  was  found  at  Charleston, 
South  Carolina.  The  fore  and  aft  diameter  of  the  tooth  was  about 
20  mm.;  that  of  the  existing  manatee  is  about  12.5  mm.  T.  an- 
tiquus  was  evidently  a  much  larger  animal.  Its  lower  teeth  must 
have  had  a  length  of  about  24  mm.  Evidently  the  jaw  supposed  to 
have  been  found  at  Williston  belonged  to  a  considerably  smaller 
individual,  perhaps  to  a  smaller  species,  than  the  one  which  fur- 
nished Leidy' s  type.  In  the  various  species  belonging  to  the  genus 
Trichechus  there  is  a  continuous  succession  of  teeth  which  are  pro- 
duced at  the  rear  of  the  jaw  and  which  move  forward.  These  in- 
crease in  both  length  and  width  as  the  animal  grows.  Hence  the 
tooth  described  by  Leidy  may  have  belonged  to  a  very  large  speci- 
men of  the  same  species  as  that  to  which  the  jaw  belonged  which  is 
above  described.  For  that  reason  the  jaw  is  referred  provisionally 
to  Trichechus  antiquus;  but  it  may,  with  equal  probability,  have  be- 
longed to  an  undescribed  species. 

ATRACTOSTEUS  LAPIDOSUS,  mw  ■pedes. 

Plate  26,  fig.  4;  plate  28,  fig.  8. 

In  the  United  States  National  Museum  are  a  right  opercular  bone 
and  some  scales  of  a  fresh-water  gar  which  are  labeled  as  having 
been  found  by  L.  C.  Johnson,  in  1885,  in  the  "Mixon  bone  bed,"  in 
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Levy  County,  Florida.  This  place  is  near  the  present  town  of 
Williston.  These  gar  remains  are  doubtless  those  mentioned  by 
Leidy  in  1896.1  An  examination  of  these  shows  that  they  belonged 
to  a  fish  closely  related  to  that  known  as  alligator  gar,  usually  called 
Lepi808ieu&  tristoechus.  However,  this  gar  appears  to  the  writer  to 
be  genetically  distinct  from  the  long-snouted  gar  and  hence  to  be 
called  Atractogieus  Rafinesque.  The  fossil  materials  from  Williston 
are  referred  to  this  genus  and  may  be  known  as  Atractosteus  lapi- 
dotus.  The  opercular  bone  is  made  the  special  type  of  this  species. 
It  oan  hardly  be  doubted  that  the  scales  belonged  to  the  same  in- 
dividual fish.  In  case  the  opercular  bone  had  the  same  length, 
proportioned  to  the  remainder  of  the  body,  as  in  a  specimen  of  A 
tristoechus  the  total  length  of  the  fish  was  olose  .to  27  inches. 

The  opercular  is  represented  of  the  natural  size  by  figure  4  of  plate 
26.  The  height  near  the  front  border  is  26.5  mm. ;  the  length  is  24  mm. 
The  corresponding  dimensions  of  this  bone  in  a  specimen  of  the 
existing  alligator  gar  are  54  mm.  and  54  mm.  This  bone  also  is 
shown,  reduced  to  the  same  size  for  comparison  (pi.  26,  fig.  5).  It 
belonged  to  the  left  side  of  the  head.  The  fossil  bone  is  entire,  ex- 
oept  that  a  small  fragment  is  missing,  the  loss  of  which  has  pro- 
duced the  notch  in  the  lower  border.  It  will  be  seen  that  there  are 
some  differences  in  the  shape  of  the  two  bones.  The  greatest  differ- 
ence is  found,  however,  in  the  character  of  the  sculpture.  That  of 
the  fossil  differs  in  consisting  of  more  regular,  more  continuous,  and 
more  sharply  defined  ridges  descending  from  the  upper  angle  of  the 
bone.  The  ridges  of  the  existing  fish  consist  of  a  sort  of  network 
of  low  ridges,  especially  on  the  front  half  of  the  bone.  Also  the 
ridges  of  the  front  half  are  directed  downward  or  downward  and 
backward,  while  in  the  fossil  they  turn  somewhat  forward  in  their 
descent.  In  the  existing  fish  the  ridges  of  the  front  half  are  more 
widely  separated  than  those  in  the  hinder  part;  in  the  fossil  they 
are  narrower  and  more  closely  packed. 

Ten  of  the  scales  are  here  represented  of  the  size  of  nature  (pL  28, 
fig.  8).  It  will  be  seen  that  some  of  them  have  the  upper  hinder 
border  toothed,  while  others  have  this  border  smooth.  In  these 
respects  they  resemble  the  scales  of  the  existing  alligator  gar  (pi. 
28,  fig.  9)  except  that  there  appear  to  be  fewer  of  the  teeth.  Both 
Lepisosteus  ossqus  and  L.  ploiystomus  have  the  borders  of  all  the 
scales  smooth;  at  least  the  writer  has  not  found  toothed  scales  in 
either  of  these  species. 

1  Trans.  Wagner  Free  Inat.  Bel.,  vol.  4,  page  z. 
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EXPLANATION  OP  PLATES. 

Plate  26. 

Fio.  1.  Elephas  imperator.    Hindermost  left  lower  molar.    X  f . 
2.  3.  Trichechus  antiquusf    Lower  jaw.    X  J. 

2.  View  of  left  side. 

3.  View  from  above. 

4.  AtractotUus  lapukmu.    Right  opercular  bone;  outer  eurface.    X  L 

5.  Atractottmu  trutoecku*.    Left  opercular  bone;  outer  surface.    Reduced. 

Platb  27. 

Fios.  1.  2.  ThinobadisU*  sefni*.    Left  astragalus.    X  l- 

1.  View  of  upper  face. 

2.  View  of  lower  face. 

3.  4.  Qnothopsis  owerti.    Left  astragalus.    X  J. 

3.  View  of  upper  face. 

4.  View  of  lower  face. 

a,  external;  6,  internal,  portion  of  tibial  articular  surface;  c,  articular 
surface  for  navicular;  d,  articular  surface  for  cuboid;  e,  anterior; 
/,  posterior  surface  for  calcaneum;  g,  articular  surface  for  fibula. 

Platb  28. 

Figs.  1-3.  Truqfdi*  floridaniu.    Teeth.    X  1. 

1.  Left  upper  carnassial.    Inner  view. 

2.  Same  tooth.    Outer  view. 

3.  Fragment  of  upper  canine. 

4.  Dinobastis  term.    Right  canine.    X  1. 
5-7.  Felis  vermis.    Left  upper  carnassial.    X  1. 

5.  Outer  view. 

6.  Inner  view. 

7.  View  of  cutting  border. 

8.  Atroctotteus  lapidomu.    Scales.    X  1. 

9.  Abraeto8teu$  trutoechus.    Scales.      X  1. 
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NEW  FOSSIL  TURTLES,  WITH  NOTES  ON  TWO 
DESCRIBED  SPECIES. 


By  Chables  W.  Gilmobe. 
Astodate  Curator,  Dtoieion  of  Paleontology,  United  Sicdet  National  Mueeum. 


INTRODUCTION. 

During  the  summer  of  1918  the  Section  of  Vertebrate  Paleontology 
of  the  United  States  National  Museum  o&me  into  the  possession 
of  a  considerable  number  of  well-preserved  turtle  specimens.  Among 
these  are  several  that  represent  undescribed  species  and  others  that 
contribute  to  a  better  understanding  of  the  skeletal  structure  of 
described  forms. 

It  is  the  purpose  of  the  present  paper  to  present  the  facts  concern- 
ing these  specimens,  thus  tnnlring  this  information  available  to  stu- 
dents of  the  extinct  Chelonia. 

Family  PLEUROSTERNIDAE. 

NBOTUMKTLUS  WYOMNGWfSIS,  mw  **•!*. 

Plates  29  and  30. 

Type. — No.  7581,  U.S.N.M.,  oonsiste  of  the  posterior  half  of  the 
carapace  and  plastron. 

Type  locality. — Shoshone  River,  near  Cody,  Big  Horn  County, 
Wyoming. 

Horizon. — Colorado  shale,  Upper  Cretaceous. 

The  specimen  to  be  described  was  collected  in  the  summer  of  1912 
by  Mr.  D.  P.  Hewett,  of  the  United  States  Geological  Survey,  from 
the  Colorado  shale  as  exposed  in  the  vicinity  of  Cody,  Wyoming. 

A  comparison  of  this  somewhat  imperfect  specimen  with  the  type 
of  Neurankylus  baueri  also  in  the  National  Museum  collection,  leads 
me  to  provisionally  refer  it  to  that  genus.  The  large  size  and  general 
proportions  of  the  vetebral  and  costal  scutes,  and  the  close  resem- 
blance in  the  general  form  of  both  the  carapace  and  plastron  appears 
to  show  the  correctness  of  the  above  determination.  If,  upon  the 
discovery  of  more  perfect  specimens,  this  provisional  assignment 
proves  to  be  correct,  it  represents  the  most  ancient  member  of  the 
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genus  Neurankylus  yet  discovered.  The  other  two  species,  N. 
eximus  Lambe,  being  from  the  Belly  River  formation  of  Canada, 
and  N.  baueri  Gilmore,  from  the  Kirtland  formation  of  New  Mexico. 

All  of  the  carapace  in  front  of  the  posterior  half  of  the  second 
vertebral  scute  is  missing;  likewise,  all  of  the  plastron  slightly  in 
advance  of  the  inguinal  notches.  The  shell  has  been  pressed  flat 
dorsoventrally,  but  the  outlines  of  the  part  preserved  appear  to  be 
but  little  distorted,  and  undoubtedly  give  a  correct  conception  of 
the  form  of  the  shell.  None  of  the  sutures  between  the  bones  can 
now  be  observed,  all  traces  being  obliterated  by  their  complete  coa- 
lescence, due,  no  doubt,  to  the  old  age  of  the  individual.  The  sulci 
defining  the  dermal  scutes,  however,  can  in  most  instances  be  clearly 
made  out,  as  shown  in  Plate  29. 

The  presence  of  an  ornamentation  over  all  the  external  surfaces 
of  the  shell  at  once  distinguishes  this  form  from  the  two  species 
mentioned  above.  This  sculpture  is  composed  of  low,  flat-topped 
ridges  and  elevations,  the  ridges  usually  being  wider  than  the 
intervening  valleys,  which  are  often  threadlike.  They  form  rather 
a  uniform  roughening  of  the  surface  but  do  not  have  any  definite 
pattern. 

There  is  no  indication  of  an  interrupted  median  carina  such  as  is 
present  in  the  neural  region  of  N.  baueri. 

The  presence  of  this  ornamentation  over  the  external  surfaoes  of 
the  shell,  the  relatively  narrower  vertebrals,  and  relatively  wider 
posterior  plastral  lobe  with  a  truncated  posterior  end,  constitute  a 
combination  of  characters  indicating  the  distinctness  of  this  specimen 
from  the  other  described  forms  and  the  name  Neurankylus  Wyoming- 
enm  is  proposed  for  its  reception. 

In  form  the  part  of  the  carapace  preserved  resembles  that  of  N. 
baueri  being  broadly  but  evenly  rounded,  not  scalloped,  as  in  the 
former  species,  except  that  they  agree  in  having  a  wide  posterior 
median  notch.  It  is  estimated  that  the  length  of  the  entire  shell 
was  about  530  millimeters;  the  greatest  width  is  475  millimeters. 
The  border  anterior  to  the  inguinal  notches  is  thickened  and  rounded, 
but  posteriorly  it  becomes  thinner,  though  the  edges  are  obtusely 
rounded,  not  having  the  thin  aoute  border  of  N.  baueri.  There  was 
probably  a  slight  flaring  upward  of  the  peripheral  bones,  though 
they  have  been  quite  flattened  by  the  pressure  to  which  they  were 
subjected. 

The  sulci  are  narrow  and  faintly  impressed.  The  vertebral  scutes 
are  relatively  narrower  than  in  either  N.  eximus  Lambe  or  N.  baueri 
Gilmore.  The  principal  dimensions  of  these  scutes  are  given  in  the 
table. 
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Comparative  measurements  of  vertebral  scutes  in  millimeters. 


No. 

Length. 

Width. 

ingtntU. 

N.baveri. 

N.ezimut. 

ingentit. 

N.  bauni. 

N.  eximtu. 

3 

4 
5 

106 
06 
90« 

no 

114 
108 

78 
72 

142 
115 
135 

1«7 
140 
117 

138 
111 

•Estimated. 

The  supracaudal  scute  was  probably  divided  as  in  Newrankylus 
baueri.    At  the  center  they  measure  17  millimeters  in  length. 

Aftflinning  that  in  the  complete  series  there  are  11  marginal  scutes, 
as  in  A7,  baueri,  in  this  specimen  the  sixth  to  the  eleventh  of  both 
sides  are  present.  The  eighth  is  80  millimeters  long,  62  millimeters 
high;  ninth,  60  millimeters  long,  66  millimeters  high;  tenth,  65 
millimeters  long,  53  millimeters  high;  eleventh,  65  millimeters  long, 
and  52  millimeters  high. 

Costal  scutes  three  and  four  are  broader  than  long,  whereas  in 
N.  baueri  they  are  as  broad  as  long.  This  difference  in  proportion 
is  indicated  by  the  relatively  narrower  vertebrals. 

The  surface  of  the  plastron  has  practically  the  same  ornamenta- 
tion as  that  on  the  carapace.  None  of  the  sutures  on  this  aspect 
of  the  shell  are  now  visible,  and  only  the  abdominal-femoral  sulcus 
can  be  made  out.  At  the  center  it  crosses  at  a  point  197  milli- 
meters in  advance  of  the  posterior  end  of  the  hinder  lobe.  The  pos- 
terior lobe  at  the  base  has  a  width  of  185  millimeters.  Its  length 
at  the  center  is  142  millimeters.  The  lateral  borders  converge 
from  the  inguinal  notches  back  to  the  truncated  end  which  measures 
90  millimeters  in  width.  This  end  is  undulating  as  shown  in  Plate 
30.  The  lateral  borders  present  subacute  edges  but  thicken  rapidly 
toward  the  center.  The  posterior  end  of  this  lobe  reaches  within 
60  millimeters  of  the  median  posterior  border  of  the  carapace.  The 
inguinal  buttress  is  attached  low  down  on  the  costals. 

Neurankylus  wyomingensis  is  distinguished  at  once  from  the  other 
species  of  the  genus  in  having  a  sculptured  shell,  and  relatively 
narrower  vertebrals.  Prom  N.  baueri  it  differs  further  by  the  appar- 
ent absence  of  a  median  dorsal  carina,  by  the  evenly  rounded  posterior 
border  without  scallops,  the  rounded  obtuse  edges  of  the  posterior 
peripherals,  and  the  relatively  wider  and  more  angular  truncated  end 
of  the  posterior  lobe  of  the  plastron. 
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Family  BAENIDAE. 


BABNA  ANTIQUA 

Plates  31  and  32. 

Baena  cmUqua  Laiibb,  Contrib.  Canad.  Paleontology,  vol.  3,  1902,  pp.  44,  figs. 
10,  a,  6.— Hay,  Fossil  Turtles  of  North  America,  1908,  pub.  Carnegie  Institu- 
tion, Washington,  pp.  62-63,  text-figs.  37,  38. 

A  Baenid  turtle  acquired  by  the  United  States  National  Museum 
from  Mr.  C.  H.  Sternberg  is  here  provisionally  identified  as  per- 
taining to  Baena  ardiqua  Lambe.    Except  for  its  smaller  size,  in 

so  far  as  a  comparison  can  be 
made  with  the  rather  fragmen- 
tary type  of  the  species,  it  shows 
closo  similarity  in  nearly  all  de- 
tails. If  the  identification  is  cor- 
rect, as  there  is  reason  to  be- 
lieve, the  specimen  before  me  is 
of  importance  in  contributing 
much  to  our  knowledge  of  the 
skeletal  anatomy  of  this  little 
known  species. 

The  specimen,  No.  8801,  U.S. 
N.M.,  consists  of  the  almost  com- 
plete carapace  and  plastron,  the 
latter  lacking  the  anterior  lobe. 
It  was  collected  by  Bruce  Mc- 
Kee  in  1917, 3  miles  below  Steve- 
ville  on  the  Red  Deer  River, 
Province  of  Alberta,  Canada,  in 
the  Belly  River  formation,  Upper 
Cretaceous. 

The  carapace  is  broadly 
rounded  in  front  with  a  nar- 
rowed and  truncated  posterior 
extremity.  It  has  an  extreme  length  at  the  center  of  222  milli- 
meters, whereas  Lambe  estimates  the  type  as  being  290  milli- 
meters in  length.  The  greatest  breadth  of  No.  8801  is  167  milli- 
meters which  is  slightly  forward  of  the  inguinal  notches.  In  most 
Baenids  the  greatest  transverse  diameter  is  posterior  to  this  notch. 
From  the  inguinal  notches  the  sides  of  the  carapace  round  in  rap- 
idly to  a  shallow  indentation  half  way  to  the  posterior  end,  there 
less  rapidly  to  the  straight  truncated  end.  Except  for  the  one 
indentation  mentioned  above  there  are  no  scallops  on  the  posterior 
margins.  There  is  a  slight  median  projection  of  the  nuchal  plate  on 
the  anterior  border  which  is  also  slightly  undulating,  as  in  the  type 


Fio.  1.— Carapace  or  Babna  anuqua  Lamb*. 
No.  8801,  U.8.N.M.  C.L  C.8.,  costal  bonks 
owe  and  eight;    JV.  1,   i,  S,  A,  5,  6,  7,  NEU- 

BAL  BONES  ONE  TO  SEVEN;  fttt.,  NUCHAL;  V.  /., 
F.5.,VEBTEBRAL  SCUTES  ONE  AND  FIVE.  +  INDI- 
CATES POSITION  OP  INGUINAL  BUTTRESSES.  ONE 
TUIBD  NATURAL  SOB. 
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specimen.  The  carapace  is  evenly  and  broadly  arched  from  side  to 
side. 

The  nuchal  at  the  center  is  19  millimeters  long,  with  a  greatest 
breadth  of  40  millimeters.  There  are  only  seven  neurals  determin- 
able, the  seventh  being  the  largest  the  sixth  being  octagonal.  The 
seventh,  in  all  probability,  is  the  coalesced  seventh  and  eighth,  but 
no  suture  can  be  seen  crossing  it. 

In  the  number  of  neurals  the  large  size  of  the  seventh  and  the 
octagonal  shape  of  the  sixth  this  specimen  closely  resembles  B.  riparia 
Hay.    As  in  the  type  all  of  the  neurals  are  longer  than  wide. 

Measurement  of  neurals  ofBaena  antiqua  in  millimeters. 


No. 

Length. 

Width. 

No.  8801, 
U.S.N.lt 

Type. 

No.  8801, 
U.8.N.M. 

Type. 

1 
2 
8 

4 
5 
0 
7 

30 
21 
26 
21 
22 
25 
25 

33 
80 
87 
32 
31 

18 

10 

17 

15.5 

18 

17.5 

20,5 

27 
28 
80 
22 
20 

The  pygal  is  unusually  long,  measuring  32  millimeters  antero- 
posteriorly,  with  a  greatest  transverse  diameter  of  44  millimeters. 
On  the  free  border  it  is  30  millimeters  wide. 

There  are  the  usual  eight  pairs  of  costals.  All  except  the  fifth 
pair  have  the  distal  end  wider  than  the  proximal — a  peculiarity  ap- 
parently found  in  the  type  of  the  species  as  shown  by  the  converg- 
ing sides  of  the  proximal  half,  the  distal  part  of  which  is  missing. 
At  the  junction  of  costals  2  and  3,  and  3  and  4  with  the  peripherals, 
there  axe  two  suboval  openings  through  the  carapace.  The  con- 
traction of  costal  3  to  a  broadly  pointed  end,  which  is  received  in  a 
pit  largely  within  peripheral  5,  separates  these  two  apertures.  The 
anterior  opening  is  the  smaller  of  the  two.  These  may  possibly  be 
attributed  to  the  immaturity  of  the  individual,  and  in  an  aged 
specimen  it  is  not  unlikely  that  these  openings  would  cease  to  exist. 

The  axillary  buttress  is  directed  upward  and  forward  toward  the 
front  of  the  first  dorsal  vertebra.  Its  upper  end  joins  the  first  rib, 
which  is  wide,  and  with  the  buttress  forms  the  extended  partition 
bounding  the  body  chamber.  The  inguinal  buttress  unites  exclusively 
with  the  fifth  costal  on  its  distal  half  (see  fig.  1).  In  front  of  it 
the  body  chamber  extends  far  out  toward  the  border  of  the  cara- 
pace. There  are  11  peripheral  bones,  all  of  which  are  relatively  low. 
The  first  two  are  17  millimeters  high;  the  third,  21  millimeters; 
the  three  succeeding  increase  from  12  to  14  millimeters;  the  seventh, 
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21  millimeters;  the  eighth,  23  millimeters;  the  ninth,  18  millimeters; 
the  tenth,  13  millimeters;  the  eleventh,  15  millimeters. 

The  sulci  defining  the  dermal  scutes  are  shallowly  impressed,  but 
all  except  the  posterior  part  of  the  costomarginal  sulcus  can  be  clearly 
traced,  as  shown  in  figure  1. 

The  vertebrals,  as  in  all  other  known  Belly  River  (Judith  River) 
Baenids,  are  wider  than  long.  The  principal  dimensions  of  these  ag 
compared  with  the  type  are  shown  in  the  table: 

MecwaremenU  of  vertebrak  of  Baina  antiqua,  in  mUlimeters. 


No. 

Length. 

Width. 

No.  8801. 
U.8.N.1C 

Type. 

No.  8801. 
U.8.N.M. 

Type. 

1 

3 

8 
4 
6 

38 
47 
45 
61 
30.6 

40 
03 
00 

40 
60 
68 
68 
64 

78 
70 

76 

There  are  four  costal  scutes  on  each  side.  These  extend  well 
down  on  the  shell,  the  costomarginal  sulcus  along  the  side,  appar- 
ently running  with  the  costoperipheral  suture,  the  center  though 
below  it  in  front  and  apparently  also  behind. 

No  supernumerary  costal  scutes  are  present.  The  nuchal  is 
rectangular  in  shape,  15  millimeters  wide  and  9  millimeters  long. 

The  plastron  lackB  the  anterior  end  and  can  not,  therefore,  be 
compared  with  the  typical  specimen,  which  consists  only  of  the 
anterior  lobe.  The  posterior  lobe  has  a  length  of  64  millimeters; 
a  width  at  the  base  of  72  millimeters.  Posteriorly  from  the  inguinal 
notch  the  lateral  borders  of  the  lobe,  which  are  straight,  gradually 
converge  to  the  truncated  posterior  end  that  measures  36  millimeters 
in  width.  This  end  terminates  36  millimeters  anterior  to  the  median 
posterior  end  of  the  carapace.  The  shallow  concave  surface  of  the 
plastron  suggests  that  this  individual  may  have  been  a  male.  Be- 
hind the  inguinal  notch  the  plastron  has  a  thickness  of  10  millimeters, 
but  at  the  posterior  extremity  it  reduces  to  only  3  millimeters.  At 
the  center  the  plastron  has  an  extreme  width  of  134  millimeters; 
the  bridge  a  width  of  about  91  millimeters.  There  are  well-devel- 
oped mesoplastrals  that  meet  on  the  median  line  for  17  millimeters. 
The  lateral  ends  expand  to  a  width  of  about  35  millimeters.  The 
hypoplastrals  join  along  the  median  line  for  a  distance  of  55  milli- 
meters; the  xiphiplastrals  for  31  millimeters. 

The  abdominals  meet  on  the  median  line  for  28  millimeters; 
femorals  for  42  millimeters;  anals  for  34  millimeters.  There  are  four 
inframarginal  scutes  on  each  bridge;  these  lie  almost  entirely  on  the 
plastral  bones. 
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Ba2na  antiqua  Lambe  now  appears  to  be  distinguished  from  all 
other  members  of  the  genus,  except  B.  callosa  Hay,  by  the  proportion 
of  the  posterior  lobe,  especially  the  straightness  of  its  sides  and  the 
squarely  truncated  end  without  posterior  median  notch,  and  the 
contracted  posterior  part  of  the  carapace  without  a  scalloped  border. 
The  perforations  of  the  shell  at  the  ends  of  costals  2,  3,  and  4,  may 
also  be  useful  in  distinguishing  this  species  if  these  openings  prove 
not  to  be  a  juvenile  feature.  From  B.  callosa  Hay  also  from  beds 
of  equivalent  age,  the  fragmentary  character  of  the  type  specimen 
renders  its  separation  somewhat  more  difficult,  though  the  smaller 
size  and  differences  in  the  proportions  of  the  vertebrals  and  posterior 
lobe  of  the  plastron  would  appear  to 
show  the  distinctness  of  B.  antiqua. 

BOREMYS  ALBBRTENS1S,  new  speck*. 
Plates  33  and  34. 

In  1906  Mr.  L.  M.  Lambe,  of  the  Geo- 
logical Survey  of  Canada,  established1 
the,  genus  Boremys,  selecting  as  the 
genotype  a  specimen  from  the  Belly 
River  formation  as  exposed  on  the  Red 
Deer  River,  Alberta,  Canada,  previously 
referred  by  him  to  Leidy's  genus  Baena. 
The  genus  Boremys  was  characterized 
as  follows: 

u  Supramarginal  shields  present  in 
the  carapace;  mesoplastra  weU  devel- 
oped, in  contact  in  the  median  line  for 
some  distance;  intergular  shield  di- 
vided; inframarginal  shields  present  on 
the  bridges." 

Later  the  discovery  of  additional 
materials  enabled  Lambe  to  give  a  de- 
tailed description  of  the  entire  carapace 
of  Boremys  fuUhra? 

A  turtle  specimen  recently  acquired  by  the  United  States  National 
Museum  from  Mr.  C.  H.  Sternberg,  which  was  obtained  by  him  from 
the  Belly  River  formation,  shows  characters  which  definitely  dis- 
tinguish it  from  Lambe's  species,  and  the  name  Boremys  aXbertensis 
is  here  proposed  for  its  reception. 

Type. — No.  8803,  U.S.N.M.,  consists  of  the  anterior  three-fourths 
of  the  carapace  and  practically  the  complete  plastron.  Collected  by 
Levi  Sternberg,  1917. 

i  Lambe,  L.  If.    Ottawa  Naturalist,  vol.  10,  No.  12,  Mar.,  1906,  pp.  283-284. 

«  Lambe,  L.  If.    Trans.  Royal  Soc.  of  Canada,  vol.  8, 1014,  pp.  U-W;  text-fig.  14. 


/hum. 

*£x~ 

•meso. 

at. 

/em. 

At/m>. 

^rutAJ 

€tn. 

Fig.  2.— Plastbon  or  Babba  abvqua 
Lamm.  No.  8801,  U.8.N.M.  oft.,  ab- 
dominal 8CUTB;  •».,  AW AL  SCUTE;  ftm, 
rsMOEAL  scuts;  hum.,  humbbal;  kfo., 

HYOFLASTBOV;  hfpo.,  HYTOFLISTBOV; 
&».».,  nfTBAMABQIHAL  8CUTB0;  M4$0.f 
MBBOKASffBOW;  Ttpk.,  XmnPLABTBOK. 
LB8S  THAU  OWB-THIBD  MATUBAL  HOT. 
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Type  locality. — South  Branoh  of  Sand  Creek,  Province  of  Alberta, 
Canada. 

Horiaon.— Belly  River  formation  ("200  feet  below  the  top"), 
Upper  Cretaceous. 

The  characters  which  distinguish  Bore/my*  atbertensis  from  B. 
pvlehra  Lambe  may  be  summarized  as  followB:  Larger  size  (nearly 
one-third);  additional  supramaiginal  scute  separating  first  costal 
from  marginals;  supramarginals  wider  than  long;  diameter  of  oostal 


VlQ.  1L-CAWACE  Of  BOBBMIB  ilMWBIM,  WMW  mCUM.    TYFB  No.  88(0,  U.S.N M.  N.  1,  t,  9,  4, 

6,  6,  7,  WmUJL  BOMBS  OWE  TO  8BVB2T,  *«.,  NUCHAL;  jm.,  PBBNBUBJLL;  pp.,  PTOALJ  I.C.I.,  SUFBBNU- 
MBRART  CORAL  BCUTB8;  f.  W.  *.,  8UTRAMABGINAL   8GUTB8;  9pp.,  8TTPBAPTQAL.    ABOO*  TWO-TOTES 


NATUBAL I 


RBirOBSJD.l 


scutes  reduced  transversely,  median  scute  longer  than  wide;  first 
vertebral  elongated;  carapace  more  pointed,  not  broadly  rounded  in 
front,  first  neural  greatly  elongated;  inframarginals  wider  than  long; 
intergulars  overlapping  entoplastron. 

Except  for  the  parts  that  are  missing  the  carapace  is  well  preserved. 
AH  the  sutures  between  the  bones  and  the  scutes  can  be  clearly 
made  out. 

i  The  posterior  end  of  carapace  restored  from  Borempt  pukkra  Lambe;  see  fig.  14.,  Trans.  Royal  Soc  of 
Canada,  vol  8, 1014,  pp.  13-16. 
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Compared  with  B.  pulchra  the  carapace  has  a  more  pointed  anterior 
end  and  a  lees  sinuous  margin.  It  is  estimated  that  the  shell  had  a 
greatest  length  of  about  280  millimeters  with  a  greatest  width  of  244 
millimeters.  It  is  moderately  arched  transversely.  The  surface  of 
the  carapace  is  slightly  sculptured  by  a  combination  of  nodes  and 
ridges.  A  low  rounded  inconspicuous,  interrupted,  longitudinal 
ridge  extends  along  the  median  line  of  the  neural  bones.  On  several 
of  the  neurals  there  are  on  either  side  numerous  oblique  ridges  and 
grooves  all  faintly  indicated.  Several  node-like  elevations  occur 
here  and  there  along  the  front  peripheral  margin,  and  less  well-defined 
ones  are  scattered  over  the  surfaces  of  the  costal  bones.  The  plastron 
is  smooth. 

The  nuchal  has  a  greatest  width  of  44  millimeters,  which  is  reduced 
to  31  millimeters  on  the  margin;  the  length  is  20  millimeters.  It  is 
broadly  excavated  behind  for  the  reception  of  the  broad  convex  end 
of  the  preneuraL  Neurals  1  to  5  are  present  in  this  specimen,  and  all 
are  wide  in  front,  but  with  much  narrowed  posterior  ends.  The 
first,  as  compared  with  B.  pulchra,  is  greatly  elongated.  Their 
principal  dimensions  are  given  in  the  table: 


Measurement  of  nevrdU  in  millimeters. 


No. 

Length. 

Width. 

Prenflural...' 

Neural  1 

18 
41 
20 
31 
90 
38 

20 
24 
21 
24 
22 
22 

Neural  2 

Neural  3 

Neural  4 

NeuralS 

The  fifth  costal  narrows  to  its  distal  end  as  in  B.  pulchra.  The 
peripheral  bones  present  are  mostly  quadrangular  in  shape,  except 
the  first,  which  is  triangular  and  very  small.  The  second  and  third 
are  about  as  long  as  high,  but  the  succeeding  ones,  including  the 
eighth,  are  longer  than  their  height. 

The  nuchal  scute  is  smaller  than  in  B.  jmlckra,  measuring  20 
millimeters  wide  and  7  millimeters  fore  and  aft. 

The  first  vertebral  scute  is  as  broad  as  long,  whereas  in  B.  pulchar 
it  is  nearly  twice  as  broad  as  long.  This  scute  is  also  characteristic 
in  being  greatly  narrowed  toward  the  front.  Posteriorly  it  has  a 
greatest  width  of  49  millimeters,  which  reduces  to  19  millimeters  at 
the  anterior  end. 

Measurements  of  vertebrate,  in  millimeters. 


No. 

Length. 

Width. 

1 
2 
8 

40 
56 

60 

40 
47 
50 
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The  costal  scutes  are  reduced  in  size,  due  to  the  enlargement  of 
the  supramarginals.  The  second  is  much  longer  (fore  and  aft)  than 
broad,  whereas  this  same  scute  in  B.  pvlchra  is  wider  than  long. 
The  area  of  the  first  costal  scute  is  also  greatly  reduced,  due  prin- 
cipally to  the  presence  of  an  extra  supramarginal  which  separates  it 
from  contact  with  the  marginals.  There  is  a  large  subtriangnlar 
supernumerary  costal  scute  (see  8.  c.  *.,  fig.  3)  as  in  B.  pvlchra  and 
such  as  is  often  present  in  other  members  of  the  Baenidae. 

The  supramarginal  scutes  are 
in  a  row,  alternating  with  the 
costal  scutes,  between  them 
and  the  marginals.  These  are 
exceptionally  wide,  all  except 
the  first  being  wider  than  long. 
In  the  genotype  the  opposite 
condition  prevails. 

The  marginal  scutes  are  all 
longer  than  high,  and  those 
bordering  the  supramarginals 
appear  relatively  wider  than 
in  B.  pvlchra.  The  marginal- 
supramarginal  sulcus  back  as 
far  as  the  eighth  runs  well 
below  the  costo-peripheral  su- 
ture. On  the  fourth  costal 
this  sulcus  suddenly  rises  above 
this  suture. 

The  plastron  (fig.  4)  is  longer 
than  wide,  with  rather  narrow 
lobes.  It  has  a  greatest  length 
of  222  millimeters,  with  a 
greatest  breadth  at  the  center 
of  186  millimeters.  The  bridge 
has  a  width  fore  and  aft  of 


Aum, 

Aya 

'   fyp* 

Fia.  4.— Plastron  of  Bobbmts  albebtensh^  row 
Type.  No.  8803,  U.8.N.M.  ab.,  abdominal 
«.,  ANAL  scotb;  ttu.,  entoplastbon;  rpi., 
bpiplabtron;  /m<»  femoral  scute;  t .,  gular  scute; 

hum.,   HUMERAL  SCUTE;  kfO.,   HTOPLA8TBON;    *JfpO., 

httoplabtbon;  Hg.t  intbboulab;  to.  «.,  infba- 
maboinal  scutes;  me*o.,  mesoplastbon;  pte.t  pec- 
toral  scutes;   per.,  median   peripherals;  rfp*., 

OlfE-THIED  NATUBAL  SRB. 


101  millimeters.  The  anterior  lobe  is  64  millimeters  long  and  94 
millimeters  wide  at  the  base.  The  width  diminishes  quite  rapidly 
from  the  base  anteriorly,  the  end  being  rounded  with  sinuous  borders 
caused  by  indentations  where  the  sulci  come  to  the  edge.  The  pos- 
terior lobe  is  70  millimeters  long  and  84  millimeters  wide  at  the  base. 
The  lateral  borders  are  nearly  straight  and  convergent  to  the  squarely 
truncated  end,  that  has  a  width  of  45  millimeters.  The  lateral  edges 
are  obtuse,  but  the  bone  thickens  rapidly  toward  the  median  line. 
Just  behind  the  inguinal  notch  it  reaches  a  thickness  of  14  millimeters; 
near  the  posterior  extremity,  7  millimeters. 
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The  entoplastron  is  diamond-shaped,  as  in  B.  pvlchra.  It  is  30 
millimeters  long  and  20  millimeters  wide.  At  the  center  the  hyoplast- 
rals  meet  on  the  mid  line  for  58  millimeters.  The  mesoplastra  are 
large.  At  the  center  the  right  element  is  wider  (32  millimeters) 
then  the  left  (24  millimeters).  The  right  element  has  a  greatest 
transverse  diameter  of  93  millimeters.  At  the  outer  end  it  measures 
28  millimeters  fore  and  aft.  The  hypoplastrals  join  on  the  midline 
64  millimeters;  the  xiphiplastrals  for  34  millimeters. 

The  small  intergulars  slightly  overlap  the  anterior  end  of  the  entop- 
lastron. The  larger  gulars  meet  on  the  median  line  for  13  millimeters; 
the  humerals  for  38  millimeters;  the  pectorals  for  45  millimeters; 
the  abdominals  for  33  millimeters;  the  femorals  for  50  millimeters; 
and  the  anals  for  29  millimeters.  In  having  the  anal  scutes  confined 
exclusively  to  the  xiphiplastral  bones  Boremys  differs  from  most  of 
ihe  other  members  of  the  Baenidae,  Baena  hatcheri  being  one  of  the 
notable  exceptions. 

On  the  bridge  are  four  large  inframarginal  scutes,  as  in  B.  pulchra, 
but  they  differ  from  those  of  that  species  in  that  all  are  wider  than 
long.  These  scutes  lie  principally  on  the  plastral  bones,  only  extend- 
ing over  slightly  on  the  median  peripherals. 

As  has  been  previously  pointed  out  it  is  in  the  arrangement  and 
proportion  of  the  dermal  scutes  that  the  principal  characters  are  found 
for  distinguishing  this  species  from  Boremys  pulchra  Lambe,  but 
these  appear  to  be  sufficient  to  indicate  their  dissimilarity. 

Family  DERMATEMYDIDAE. 

AGOMPHUS  ALABAMENSIS,  new  spedca. 

Plate  35. 

Type. — No.  8806,  U.S.N.M.,  consists  of  the  anterior  half  of  the 
carapace  and  plastron.    Collected  by  Dr.  E.  H.  Sellards,  1908. 

Type  locality. — Moscow  Landing,  Tombigbee  River,  Alabama. 

Horizon. — Midway  formation.    Lower  Eocene. 

The  specimen  to  be  described  is  of  more  than  ordinary  interest  on 
account  of  coming  from  a  geological  formation  in  which  but  few 
vertebrate  specimens  have  been  found.  The  carapace  as  preserved 
without  crushing  is  highly  arched  both  transversely  and  antero- 
posteriorly.  The  posterior  half  of  the  shell  is  missing,  being  cut  off 
obliquely  at  the  posterior  end  of  the  fourth  neural,  so  that  there  is 
much  more  of  the  left  side  of  the  carapace  preserved  than  there  is  of 
the  right.  At  the  center,  the  height  of  the  shell  is  185  millimeters. 
It  is  estimated  that  its  greatest  width  was  about  280  millimeters.  It 
will  be  observed  from  these  measurements  that  this  specimen  is  a 
considerably  larger  individual  than  the  type  of  Agomphus  oxyster- 
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num1  (Cope)  from  this  same  formation,  as  exposed  near  Montezuma, 
Macon  County,  Georgia. 

The  sulci  defining  the  first  vertebral  scute  and  the  cos  to-marginal 
contact  are  the  only  ones  that  can  be  traced,  though  the  sutures 
between  the  bones  can  nearly  all  be  clearly  made  out  as  shown  in 
figure  5. 

The  shell,  both  carapace  and  plastron,  are  thick  and  heavy.  The 
free  border  in  front,  is  obtuse  and  flares  upward.  The  nuchal  plate 
has  a  length  antero-posteriorly  of  52  millimeters;  a  greatest  width 
of  about  64  millimeters.  The  neurals  are  especially  elongated, 
hexagonal  in  shape,  with  the  widest  end  forward,  all  being  longer 
than  wide,  whereas  in  A.  oxystemum  they  are  wider  than  long.  The 
principal  dimensions  of  the  neurals  are  given  in  the  table. 


Measurement*  of  neutrals,  in  miUimeUrt. 


No. 

Length. 

Width. 

1 

64 

21  « 

a 

40 

23 

s 

46 

24 

4 

46* 

21 

«  Estimated, 

The  first  costal  has  a  greatest  length  of  92  millimeters,  a  width  of 
72  millimeters;  the  second  is  100  millimeters  long,  and  42  millimeters 
wide  at  the  proximal  end;  third  is  120  millimeters  long,  and  44 
millimeters  wide  at  proximal  end;  fourth  126  millimeters  long,  and 
42  millimeters  wide;  fifth  is  about  125  millimeters  long.  Excepting 
the  first,  the  other  costals  present  in  the  type  are  remarkably  uniform 
in  the  widths  of  the  proximal  and  distal  ends. 

The  peripherals  are  high  and  all  unite  closely  and  strongly  by 
suture  with  the  distal  ends  of  the  costals.  At  about  their  centers 
they  are  crossed  by  the  costo-marginal  sulcus.  On  the  ventral  side 
of  this  sulcus  the  bone  swells  abruptly  outward  forming  a  prominent 
offset  along  the  side  of  the  shell,  but  not  a  ridge  as  in  the  genus 
Hoplochdys.  Peripheral  6  has  a  width  fore  and  aft  of  42  millimeters ; 
7  is  43  millimeters  wide. 

The  surface  of  the  shell  is  without  ornamentation,  except  for  a 
broad  rounded  median  longitudinal  keel  which  is  paralleled  on  each 
side,  at  a  distance  of  35  millimeters,  by  lateral  keels.  The  median 
keel  appears  to  rise  close  to  the  anterior  border  of  the  nuchal  plate. 
These  keels  resemble  somewhat  those  found  on  the  carapace  of 
Hoplochdys  8alieiis  Hay,  but  are  less  prominent,  being  lower  and 
more  rounded,  as  contrasted  with  the  higher  and  sharper  keels  of  that 
species. 

>  See  Hay,  O.  P.,  Fossil  Turtles  of  North  America,  1906,  p.  256,  fig.  256. 
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The  first  vertebral  scute  is  71  millimeters  long  and  its  anterior  end 
is  57  millimeters  wide.  The  sulci  bounding  the  other  rertebrals  can 
not  be  observed. 

The  plastron  is  rather  poorly  preserved,  lacking  the  whole  of  the 
posterior  lobe  and  much  of  the  right  side.  The  anterior  lobe  narrows 
rapidly  from  the  base  to  the  blunt  anterior  end,  as  in  A.  mcucuknas 
Wieland.  The  anterior  lobe  has  a  length  of  about  75  millimeters,  a 
width  at  the  base  of  116  millimeters.  The  epiplastrals  are  narrow. 
The  entoplastron  is  broadly  rounded  behind  and  pointed  in  front,  as  in 
A.  oxy sternum  (Cope).  It  measures  42  millimeters  in  length  and  40 
millimeters  in  width.  The  bridge  has  a  width  of  90  millimeters. 
The  anterior  lobe  in  front  turns  up  slightly  from  the  level  of  that 
portion  between  the 
bridges.  None  of  the 
sulci  on  the  plastron  or 
the  sutures  posterior  to 
the  entoplastron  can 
be  made  out. 

Seven  species  belong- 
ing to  the  genus  have 
been  described,  all 
based  on  rather  frag- 
mentary materials. 
Excepting  A.  oxy ster- 
num (Cope),  from  the 
Midway  formation  of 
Georgia,  all  the  others 
have  been  founded  on 
specimens  from  the 
Upper  greensand  bed, 
Upper  Cretaceous  of 
New  Jersey.  The  pres- 
ence in  Agomphm  ala- 
bamensis  of  three  low  broad,  parallel,  longitudinal  keels,  and  with 
neurals  longer  than  wide  appears  to  distinguish  this  form  from  all  other 
described  species.  Its  much  larger  size  may  also  prove  of  assistance 
in  distinguishing  this  species  from  A.  oxyaternwm,,  the  species  to  which 
the  present  specimen  is  in  all  probability  most  nearly  related. 

Family  EMYDIDAE. 

BCHMATBMYS  MEGAULAX  (Cope). 

Plate  36. 

In  1872  Cope1  described  the  above  species,  basing  it  on  five  or  six 
fragmentary  specimens.    Portions  of  some  of  these  are  now  in  the 


Fig.  5.— Antbriob  halt  of  cabafacz    or   Agomphtxs  ala- 
bambnsis,  RKW  ePBcm.    Ttpi  No.  8806,  U.8.N.M.    0. 1,  C.  6, 

COSTAL  BONIS  OKI  AND  FIYS;  If.  1,  f ,  8,  J,  NXUBAL  BONKS  ONI 

to  ront;  nu.t  nuchal  bone.  Onb-thibd  natubal  sax. 


»  Sixth  Ann.  Kept.  U.  S.  Geo!.  Surv.  Terr.,  1872  (1878)  p.  828. 
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American  Museum  of  Natural  History  and  at  least  two,  Nos.  4061 
and  4121,  the  former,  which  was  figured l  by  Cope,  now  belongs  to 
the  United  States  National  Museum  collections.  These  cotypee  and 
other  specimens  were  collected  in  the  Green  River  beds  of  the 
Wasatch  formation,  at  Black  Buttes,  Wyoming. 

In  1908  Hay  '  redescribed  these  cotypes  and  other  materials  and 
figured  some  additional  parts. 

The  typical  material  is  quite  inadequate  so  far  as  giving  a  clear 
conception  of  the  bony  structure  and  the  true  relationships  of  the 
species,  and  the  provisional  recognition  of  a  more  perfect  specimen 
in  the  United  States  National  Museum  collections  here  referred  to 


Figs.  6  ahd  7.— Echmatxmys  xboaulaz  (Cope).    No.  7316  U.  8.  N.  M.   (*).  Carapace,    N.  1,  f,  $,  4, 

5,  0,  7,  8,  NKUBAL    BONB8   ONE    TO.  EIGHT    ««.   NUCHAL       .7).,    PLASTRON,  oft.,  ABDOMINAL   SCUTE., 

on.,  anal  scute;  cut.,  sutubal  surfaces    fob    entoplastbon;  fern.,  femoral    scute;   hum; 

HUMERAL    SCUTE;     ft*0.,     HYOFLA3TBON;     hfpo.,      HYFOPLASTRON;      tipk.,      XIPHIFLASTBON.       BOTH 
FIOUBES  ONE-HALF  NATURAL  SIZE. 

Echmatemys  megavlax  (Cope)  is  a  welcome  addition  to  our  knowledge 
of  this  species. 

This  specimen  (No.  7316)  was  collected  by  Mr.  D.  F.  Hewett  of 
the  United  States  Geological  Survey  in  1911  from  the  Wasatch  forma- 
tion, in  sec.  9,  T.  60  N.,  R.  99  W.,  near  Wiley,  Big  Horn  County, 
Wyoming.  It  consists  of  a  considerable  portion  of  the  carapace  and 
plastron  as  shown  in  Plate  36,  as  well  as  the  humerus  and  ulna  of 
the  right  side. 

The  principal  portions  missing  are  all  of  the  peripherals  posterior  to 
the  third,  posterior  half  of  the  eighth  neural,  suprapygal,  pygal,  seventh 
and  eighth  cos  tab  of  the  right  side  and  the  eighth  of  the  left  side; 

» Vert.  Tsrt.  Form.  West.,  1884,  pp.  129, 132,  pi.  18,  figs.  26-33. 

i  Fossil  Turtles  of  North  America,  Pub.  Osxnegto  Institution,  1006,  pp.  301,  303,  pi.  46,  figs.  14, 16,  text 
Qg.  380-383. 
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the  plastron  lacks  the  entoplastron  and  the  greater  parts  of  the 
epiplastra,  also  much  of  the  lateral  borders  of  the  posterior  lobe. 

The  carapace  as  now  preserved  is  highly  arched  transversely!  the 
front  of  the  shell  descends  quite  rapidly  from  the  posterior  end  of 
the  first  neural  to  the  nuchal  scute.  The  contour  of  the  anterior  end 
is  broadly  rounded  and  without  median  emargination.  It  is  esti- 
mated that  when  complete  the  shell  had  a  greatest  length  of  about 
135  millimeters.  The  carapace  presents  a  smooth  undulating  surface, 
except  for  the  growth  lines  of  the  horny  scutes  that  formerly  covered 
the  peripherals  and  costals.  I  find  similar  growth  markings  on  the 
typical  specimens.  Immediately  outside  of  the  costo-vertebral 
sulci,  the  costals  are  strangely  swollen,  a  feature  in  which  this  species 
resembles  Echmatemys  testndmea  (Cope) .  Cotype  No.  4121,  U.S .N.M., 
which  has  the  sixth  costal  of  the  left  side  present,  clearly  indicates 
the  presence  of  this  swollen  "hump."  The  sulci  run  in  grooves,  but 
where  they  cross  the  posterior  neurals  they  are  abruptly  and  deeply 
impressed,  as  in  some  of  the  typical  specimens. 

The  nuchal  is  angularly  convex  transversely.  It  is  28  milli- 
meters long;  22  millimeters  wide  on  the  free  border,  which  is  acute. 
The  greatest  breadth  is  35  millimeters. 

The  neurals  posterior  to  the  first,  which  is  suboval,  are  all  hexag- 
onal, with  the  widest  end  forward.  The  posterior  neurals  (sixth, 
seventh,  and  eighth)  are  keeled.  It  will  be  noted  from  the  table  of 
measurements  that  all  of  the  neurals  except  the  first  are  wider  than 

long. 

Measurement*  of  neurals,  in  millimeters. 


No. 

Length. 

Width. 

17 

13 

12 

1ft 

13 

1ft 

13 

1ft 

13.6 

14 

9 

10 

7.« 

14 

8 

14  • 

The  median  costals  are  remarkably  uniform  in  the  width  of  the 
proximal  and  distal  ends.  Their  upper  ends  as  mentioned  previously 
are  conspicuously  swollen  outside  of  the  deep  costo-vertebral  sulcus. 
Except  at  the  swollen  portion  the  costals  are  comparatively  thin. 
The  distal  end  of  the  fifth  measures  but  4  millimeters  in  thickness. 
On  the  inner  surface  of  the  first  costal  the  sutural  scar  for  the 
axillary  buttress  is  5  millimeters  wide  and  17  millimeters  long. 

It  extends  about  halfway  up  to  the  midline  of  the  shell.  The 
posterior  buttress  articulates  about  equally  with  the  fifth  and  sixth 
costals,  but  extends  upward  only  about  halfway  to  the  center  of  the 
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shell.  The  first  and  second  peripherals  are  relatively  thin  with  acute 
free  edges.  The  third  thickens  rapidly  toward  its  posterior  border. 
Its  greatest  thickness  is  10  millimeters;  the  greatest  thickness  of  the 
first  is  4.5  millimeters.  It  extends  inward  from  the  free  border  16 
millimeters.  The  upper  surfaces  of  all  have  growth  lines  on  the 
marginals,  as  shown  in  figure  1  on  plate  36.  All  flare  upward  from 
the  costomarginal  sulcus,  toward  the  free  border. 

The  nuchal  scute  is  wedge-shaped,  the  narrow  end  being  forward. 
On  the  free  border  it  measures  2.5  millimeters  in  width;  the  porterior 
end,  5  millimeters;  length  is  7  millimeters. 

The  vertebral  scutes  are  about  as  broad  as  long  and  rather  uniform 
in  size.  The  sides  are  nearly  parallel,  with  only  a  suggestion  of  being 
bracket-shaped  at  the  point  where  the  costal  sulcus  is  given  off. 
The  principal  dimensions  of  the  vertebral  scutes  present  are  given  in 
the  table: 

Mtcmtrementi  cf  wrUbrab,  in  inUUmeten. 


Na 

Longtb. 

Width. 

1 
2 
8 

4 

32.5 

26 

27 

27 
2ft 
27 
2f 

The  first  marginal  is  18  millimeters  wide,  and  extends  mesiad  11 
millimeters;  the  second  and  third,  15  millimeters  wide  and  10  milli- 
meters high,  respectively.  The  sulci  are  moderately  impressed,  no 
broad  and  deep  as  in  the  posterior  peripherals  of  cotype  No.  4061 
U.S.N.M. 

The  plastron  has  a  greatest  width  at  the  center  of  about  80  milli- 
meters. On  account  of  the  missing  portions  of  the  anterior  and 
posterior  lobes  its  length  can  not  be  determined.  The  angular  con 
cavity  of  the  inferior  surface  suggests  that  this  specimen  was  a  male 

The  anterior  lobe  at  its  base  had  a  greatest  width  of  60  millimeters 
The  notched  sutural  border  at  the  center  of  the  anterior  ends  of  the 
hyoplastrals  shows  the  missing  entoplastron  to  have  been  angularly 
rounded  behind.    At  this  point  the  bone  is  6  millimeters  thick. 

The  gulo-humeral  sulcus  reaches  the  posterior  border  of  the 
entoplastron  but  does  not  appear  to  have  crossed  that  bone.  In 
this  respect  it  agrees  with  the  entoplastron  of  Emys  padiyhmus  Cope, 
which  is  made  a  synonym  of  E.  megavlax  by  Hay  in  his  Fossil  Turtles 
of  North  America  (p.  301). 

The  bridge  is  50  millimeters  wide.  The  posterior  lobe  is  65  milli- 
meters wide  at  the  base  and  40  millimeters  in  length  at  the  center. 
There  is  a  median  V-shaped  posterior  notch. 

The  hypoplastrala  meet  on  the  midline  for  28  millimeters; 
hypoplastrals  for  37  millimeters;  xiphiplastrals  for  23  millimeters. 
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The  humerals  meet  on  the  midline  for  a  distance  of  19  millimeters; 
abdominals  for  32  millimeters;  femorals  for  24  millimeters;  and  anals 
for  13  millimeters. 

Echmatemy8  megcndax,  as  known  at  this  time,  in  many  respects 
closely  resenbles  both  E.  testudinea  and  E.  euthneta.  From  the 
former  it  appears  to  be  distinguished  by  the  thinness  of  the  shell  and 
the  much  narrower  beveled  surface  on  the  superior  lateral  borders  of 
the  hinder  lobe  immediately  posterior  to  the  inguinal  buttresses. 

In  the  type  of  E.  testudinea  the  bevelled  surface  on  the  mesiad  side 
drops  abruptly  downward  to  the  level  of  the  plastral  surface,  whereas 
in  E.  megaidax  it  is  not  only  much  narrower  (as  shown  by  specimen 
No.  7316,  U.S.N.M.),  but  lies  entirely  below  the  level  of  the  median 
plastral  surface,  from  which  it  is  separated  by  a  very  shallow  groove. 
The  specimen  before  me  now  shows  that  the  swollen  costals,  outside 
of  the  costovertebral  sulci,  thought  by  Hay  to  be  distinctive  of  E. 
testudinea,  is  a  feature  common  to  both  species. 

While  the  specimen  here  considered  is  like  E.  eutherda  in  having  a 
thin  shell  and  a  narrow  beveled  surface  on  the  lateral  borders  of  the 
plastron,  it  differs  in  having  all  neurals  except  the  first  wider  than 
long  and  a  greater  depression  of  the  sulci. 

From  E.  ciboUensis,  also  from  the  Wasatch,  it  differs  in  having  the 
humeral-pectoral  sulcus  crossing  behind  the  entoplastron,  and  also 
in  being  of  much  smaller  size. 

Family  TRIONYCHIDjE. 

ASPIDERETBS  LATUS,  sew  week*. 

Plate  37. 

Type. — No.  8802,  U.S.N.M.,  consists  of  the  carapace,  which  lacks 
the  nuchal,  preneural,  and  first  neural.  Collected  by  Levi  Sternberg, 
1917. 

Type  locality. — Sand  Creek,  Province  of  Alberta,  Canada. 

Horizon.-r-Belly  River  formation,  Upper  Cretaceous. 

The  turtle  carapace  described  below  is  provisionally  referred  to  the 
genus  Aspideretes,  as  the  absence  of  the  nuchal,  preneural,  and  first 
neural  renders  a  positive  genus  determination  impossible  at  this  time. 

Except  for  the  loss  of  the  parts  mentioned  this  specimen  is  in  an 
excellent  state  of  preservation.  Certain  peculiarities  show  it  to  be 
an  undescribed  species,  and  the  name  Aspideretes  lotus  is  here  pro- 
posed. 

The  carapace  has  been  flattened  by  pressure  so  that  its  natural 
transverse  convexity  has  been  largely  eliminated.  The  shell  is  wider 
than  long,  the  greatest  diameter  across  the  third  costals  being  290 
millimeters.  It  is  estimated  that  the  greatest  length  at  the  center 
was  about  240  millimeters. 

115690— 19— Proc.N.M.vol.56 9 
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The  carapace  is  subquadrangular  in  outline,  broadly  rounded  behind 
with  a  narrow  median  notch.  The  loss  of  the  nuchal  does  not  permit 
a  description  of  the  anterior  outline  of  the  shell.  The  median  anterior 
portions  of  the  first  pair  of  costals  are  deeply  and  broadly  excavated, 
as  shown  in  figure  8,  indicating  that  a  considerable  portion  of  the 
nuchal  extended  well  posterior  into  the  disk.  The  lack  of  sutural 
edges  along  these  borders  would  appear  to  show  that  the  bony  connec- 
tion of  the  nuchal  with  the  remainder  of  the  disk  was  entirely  with 
the  preneural,  and  that  its  lateral  branches  were  probably  free,  as  in 
Aspideretes  puercensis,  at  the  most  only  overlapping  the  projecting 
ribs  extending  from  the  first  costal  plates. 


Fig.  8.— Carapace  of  Aspideretes  latus  new  species.    Type.  no.  8802,  U.8.N.M.      C.  t,   C,  8, 

"COSTAL  BONE8  ONE  AND  EIGHT;  Jf.  1,  $,  8,  J,  5,  6,  7,  8t  N BUBAL  BONES  ONE  TO  BIGHT.     ABOUT  ONE- 
THIRD  NATURAL  SRE. 

In  the  complete  shell  there  were  eight  neurals;  the  first,  however, 
is  missing  in  the  type-specimen.  It  is  the  only  Trionychid  known  to 
the  writer  to  have  a  full  complement  of  neurals,  as  usually  one  and 
often  two  posterior  neurals  are  absent;  thus  six  and  seven  being  the 
usual  number  of  these  bones.  The  eighth  neural,  though  reduced  in 
size,  lies  partially  between  the  eighth  pair  of  costals  and  extends 
nearly  to  the  median  posterior  border.  The  second,  third,  and  fourth 
neurals  are  hexagonal,  longer  than  wide,  with  the  broad  end  posterior, 
as  in  all  Trionychids.  The  fifth  is  a  paralellogram  and  only  in  contact 
with  the  fifth  pair  of  costals  as  in  Aspideretes  foveatus  (Leidy).  The 
sixth  and  seventh  are  hexagonal  with  the  broad  end  in  front.    The 
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eighth  is  reduced  in  size  and  suboval  in  form.    Their  principal  dimen- 
sions are  given  in  the  accompanying  table. 


Measurements  ofneurals  in  millimeters. 


Neurals. 

Length. 

Width. 

2 

23 

3 

30< 

24 

4 

29 

21 

5 

25 

15 

6 

23 

14 

7 

21 

18 

8 

14 

11 

€  Estimated. 

The  first  costals  differ  from  those  of  all  other  members  of  the 
genus  in  being  narrower  than  the  second  pair  of  costals  at  their 
proximal  ends.  From  the  second  to  the  eighth  the  costals  become 
successively  narrower  on  the  proximal  end.  The  eighth  pair  meet 
on  the  midline  behind  the  eighth  neural  for  only  8  millimeters. 

The  ornamentation  of  the  carapace  resembles  somewhat  that  of 
Aspideretes  splendidus,  consisting  of  abrupt  and  sharp-topped 
ridges  which  by  their  union  inclose  pits  and  furrows  of  irregular 
size  and  form.  They  are  largest  on  the  middle  of  the  lengths  of  the 
costals,  extending  over  nearly  the  whole  surface  of  the  reduced 
posterior  costals.  There  are  usually  4  or  5  of  these  pits  or  furrows 
in  a  10-millimeter  line.  The  pits  diminish  slightly  in  size  along 
the  middle  of  the  shell,  but  toward  the  free  borders  the  pits  grow 
smaller,  finally  disappearing  altogether,  thus  having  a  smooth  band 
around  the  border,  extending  somewhat  inward  from  the  beveled 
surface,  especially  on  the  median  costals.  The  scalloped  borders  of 
the  disk  are  beveled  off  from  the  top  side  to  a  sharp  edge.  The  ribs 
projected  beyond  the  ends  of  the  costals,  but  their  exact  extension 
can  not  be  determined  in  the  type,  as  all  are  missing. 

The  presence  of  eight  neurals,  the  comparatively  narrow  and  deep 
median  excavation  of  the  anterior  end  of  the  disk  for  the  nuchal 
and  the  apparently  loose  articulation  of  that  bone  with  the  first 
costals,  the  presence  of  a  full  complement  of  neurals,  is  an  assemblage 
of  characters  differing  from  all  described  species. 

It  resembles  the  other  known  species  of  Aspideretes  from  the 
Judith  River,  Belly  River  deposits,  in  having  the  shell  broader 
than  long  and  in  the  general  character  of  the  ornamentation  of  the 
shell. 

EXPLANATION  OF  PLATES. 


Plate  29. 

Carapace  of  Neuranhylus  wyomingensis.  No.  7581,  XJ.S.N.M.    Type. 
About  one-third  natural  size. 


Superior  view* 
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Plate  30. 

Plastron  of  Neurankylu*  wyomingentis,  No.  7581,  U.S.N.M.    Type.    Ventral  view. 
About  one-third  natural  size. 

Platb  31. 

Carapace  of  Ba2na  antiqua  Lambe,  No.  8801,  U.S.N.M.    Superior  view.    About  two- 
thirds  natural  size. 

Platb  32. 

Plastron  of  Bctina  antiqua  Lambe,  No.  8801,  U.S.N.M.    Ventral  view.    About  two- 
thirds  natural  size. 

Platb  33. 

Carapace  of  Boremys  albertenris,  No.  8803,  U.S.N.M.    Type.    Superior  view.    About 
one-half  natural  size. 

Plate  34. 

Plastron  of  Boremy$  dlbertm$i$f  No.  8803,  U.S.N.M.    Type.    Ventral  view.    About 
one-half  natural  size. 

Plate  35. 

Shell  of  Agompkus  alabamen$ii,  No.  8806,  U.S.N.M.    Type.    Viewed  from  the  left 
side.    More  than  one-half  natural  size. 

Platb  36. 

Fiq.  1.    Carapace  of  Eckmatemy$  megaulax  (Cope),  No.  7316,  U.S.N.M.    Superior  view. 
2.    Plastron  of  same.    Ventral  view.    Both  figures  slightly  less  than  natural 
size. 

Plate  37. 

Carapace  of  Aspideretes  latu$,   No.   8802,  U.S.N.M.    Type.    Superior  view.    More 
than  one-half  natural  size. 
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Carapace  of  Neurankylus  wyominqensis 

For  explanation  of  plate  see  paoe  131 
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Plastron  of  Neurankylus  wyominqensis 

For  explanation  of  plate  see  paoe  132 
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Carapace  of  Baena  antiqua 

For  explanation  of  plate  see  paqe  !32 
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Plastron  of  Baena  antiqua 

For  explanation  of  plate  see  paqe  132 
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Carapace  of  Boremys  albertensis 

For  explanation  of  plate  see  paoe  132 
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Plastron  of  Boremys  albertensis 

For  explanation  of  plate  see  paoe  132 
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Shell  of  Aqomphus  alabamensis 

For  cxplanation  of  plate  see  page  182 
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Carapace  of  Aspideretes  latus 

For  explanation  of  plate  bee  paoe  132 
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REVISION  OF  THE  PARASITIC  CHALCIDOID  FLIES  OF  THE 
GENERA  HOMALOTYLUS  MAYR  AND  ISODROMUS  HOW- 
ARD,  WITH  DESCRIPTIONS  OF  TWO  CLOSELY  RELATED 
GENERA. 


By  P.    H.   TlMBERLAKE, 

Of  the  Hawaiian  Sugar  Planters*  Association  Experiment  Stationt  Honolulu,  Hawaii, 


The  genus  Homalotylus  was  erected  by  Gustav  Mayr  l  for  three 
European  species  which  had  been  retained  previously  in  Encyrtus — 
namely,  E.jlaminius,  vinulus,  andjlaviceps — all  described  by  Dalman 
in  1820.  A  few  months  after  Mayr's  work  appeared,  Thomson  * 
published  his  genus  Nobrvmus,  based  on  the  same  three  and  a  doubtful 
fourth  species,  E.  eytehveimi  Ratzeburg,  which  Mayr  had  synonymized 
with  E.flaminiu8  Dalman.  Nobrimus  has  been  considered  a  synonym 
of  Homalotylus  by  subsequent  writers,  and  Encyrtus  flaminius 
Dalman  is  hereby  definitely  selected  as  the  type,  the  same  species 
having  been  selected  by  Ashmead  in  1900  as  the  type  of  Homalotylus* 
The  genus  MendozanieUa  Brdthes  8  is  unquestionably  another  syno- 
nym of  Homalotyhis,  as  its  type  M .  mirabilis  Brdthes,  agrees  through- 
out in  description  and  figure  with  the  species  of  Homalotylus  belong- 
ing to  ihejlaminiu8  group.  The  genus  also  has  been  red  escribed  by 
Girault4  under  the  name  of  Hemaenasoidea,  the  genotype  species, 
H.  oculata,  being  closely  allied  to  Homalotyhis  vicwus  Silvestri. 

Of  the  eighteen  species  which  have  been  described  or  subsequently 
placed  under  Eomalotylus  only  twelve  rightfully  belong  here  as  the 
genus  is  now  restricted.  II.  vinulus  (Dalman)  and  Jlaviceps  (Dal- 
man) belong  to  hodromus  Howard;  H.  lachni  Ashmead  was  referred 
by  its  author* to  Phaeriodiacus  in  1887,5  but  in  reality  belongs  to  the 
genus  Microten/8  Thomson;  H.  similis  Ashmead  becomes  the  type 
of  the  new  genus,  Anisotylus,  which  the  writer  has  ventured  to  sepa- 
rate from  Homalotyhis,  because  of  several  peculiarities;  H.  bijasciatus 
Ashmead  was  removed  by  its  author  to  Meromyzobia  in  1900;  and 
finally  H.  latipes  Girault  differs  so  profoundly  in  having  scattered 
pin-puncturee  on  the  body,  foliate  hind  tibiae,  and  a  three-jointed 
club,  that  there  is  much  doubt  whether  it  has  any  close  relationship 
to  Homalotylw  at  all. 

» Verh.  sool.-bot.  Ges.  Wien,  vol.  25,  Dec.,  1875,  or  Jan.,  1876,  pp.  686,  752. 

*  Hymenoptera  Scandinavia,  vol.  4, 1876,  pp.  116, 137. 

*  Anal.  M us.  Nac.  Buenos  Aires,  vol.  24, 1913,  p.  97,  fig.  7. 
<  Annals  En  torn.  Soc.  Amer.,  vol.  9,  Sept.,  1916,  p.  307. 

»  Trans.  Amer.  Entom.  8oc.,  vol.  14,  p.  190. 
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Of  the  twelve  species  remaining  in  the  genus,  H.  eytdweinii  (Ratz- 
burg),  orci  Girault  and  microgaster  Girault  seem  to  be  synonymous 
with  flaminiu8  (Dalman),  and  H.  obscurus  Howard  in  all  probability 
is  a  synonym  of  H.  terminalis  (Say),  thus  leaving  eight  valid  names  of 
specific  or  subspecific  rank,  as  the  present  or  subsequent  investigations 
may  show.  These  in  he  order  of  their  inception  are  as  follows: 
H.  jlaminius  (Dalman),  terminalis  (Say),  scymni  (Shimer),  albitarsus 
Gahan,  mirdbilis  (Br&thes),  vicinus  Silvestri,  calif ornicus  Girault,  and 
oculatus  (Girault).  In  the  following  pages  a  substantial  addition  is 
made  to  this  list  by  the  characterization  of  eight  new  species. 

Genua  HOMALOTYLUS  Mayr. 

Homalotylu*  Mayr,  Verh.  zool.-bot.  Ges.  Wien,  vol.  25,  1876,  pp.  686,  752.— 
Abhmead,  Proc.  U.  S.  Nat.  Mus.,  vol.  22,  1900,  pp.  337,  344,  377;  Mem.  Car- 
negie Mub.,  vol.  1,  No.  4,  1904,  pp.  301,  308. — Schmiedeknbcht,  Genera 
Insectorum,  Fasc.  97,  1909,  pp.  212,  219,  235,  263,  267,  pi.  5,  figs.  5-6. 

Nobrimu*  Thomson,  Hymen.  Scand.,  vol.  4,  1876,  pp.  116,  137. 

Mmdozaniella  Brethes,  Anal.  Mus.  Nac.  Buenoe  Aires,  vol.  24, 1913,  p.  97,  fig.  7. 

Hemaenasoidea  Girault,  Annals  Entom.  Soc.  Amer.,  vol.  9,  1916,  p.  307. 

Female. — Head  subhemispherical,  about  as  wide  as  the  thorax, 
usually  a  little  longer  than  wide,  the  thickness  fronto-occipitally 
somewhat  less  than  one-half  the  length;  as  seen  from  in  front  the 
outline  is  either  nearly  circular  or  broadly  oval  with  the  oral  margin 
truncate,  as  seen  from  the  side  the  curvature  is  nearly  uniform  from 
the  vertex  to  clypeus  although  often  more  abrupt  at  either  end;  the 
occiput  nearly  flat  or  but  slightly  concave  above,  with  the  neck 
inserted  near  the  middle;  the  vertex  narrow  at  the  posterior  ocelli, 
the  frons  gradually  increasing  in  width  anteriorly,  so  that  the  anterior 
corners  of  the  eyes  are  separated  by  a  space  twice  or  more  greater 
than  the  width  of  the  vertex;  ocelli  placed  in  an  acute-angled  or  at 
most  an  equilateral  triangle,  the  posterior  pair  almost  touching  the 
eye-margins;  eyes  large,  narrowly  oval,  nearly  or  quite* twice  as  long 
as  wide,  posteriorly  nearly  touching  the  occipital  margin  and  strongly 
divergent  anteriorly;  cheeks  short  or  about  equal  to  one-half  the 
width  of  the  eyes;  face  short  and  broad,  entirely  without  antennal 
scrobes,  the  antennae  inserted  rather  far  apart  and  close  to  the 
clypeal  margin,  the  space  between  their  sockets  moderately  convex 
yet  never  prominently  elevated.  Scape  long  and  slender,  about 
equal  to  the  length  of  the  head  or  a  little  more,  the  radicle  joint 
about  one  sixth  of  the  total  length,  the  scape  proper  often  slightly 
curved  on  the  basal  half,  the  dorsal  side  convex,  the  inferior  surface 
flattened  and  grooved  on  the  apical  half  or  third  for  the  reception 
of  the  pedicel,  the  inner,  inferior  margin  at  the  apex  often  lamellately 
produced,  but  never  more  than  slightly  so;  pedicel  obconical,  about 
equal  to  the  first  and  a  half  or  sometimes  the  whole  of  the  second 
funicle  joint  combined;  funicle  six-jointed,  cylindrical,  never  increas- 
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ing  more  than  slightly  in  thickness  distad,  the  joints  usually  nearly 
equal  in  length  except  that  the  first  one  is  often  a  little  the  longest, 
the  following  most  often  but  little  or  no  longer  than  thick,  and  rarely 
more  than  a  half  longer  than  thick;  club  solid,  and  strongly  obliquely 
truncate  from  apex  to  base  through  the  shrinkage  of  the  softer  wall 
of  the  inner  side  (by  the  rotation  of  the  flagellum  the  truncation, 
however,  usually  appears  to  be  on  the  underside  or  even  on  the 
upperside),  thus  producing  a  very  acuminate,  conical  effect;  in  at 
least  two  species  (affirm  and  brevicauda)  a  slight  trace  of  segmentation 
reappears  as  an  atavistic  character,  in  which  case  the  club  is  broader 
across  the  base,  less  conical,  and  truncate  only  to  about  the  basal 
third;  in  length  the  club  nearly  or  quite  equals  the  last  three  funicle 
joints  combined.  Mandibles  rather  short  and  robust,  broad  at  apex 
and  tridentate,  the  teeth  short  and  rather  blunt  (flaminius  and 
allies),  the  two  on  dorsal  or  inner  side  separated  by  a  shallow  emar- 
gination  only,  or  they  may  be  considerably  longer  and  more  acute  in 
varying  degrees  (species  of  the  victims  and  cockereUi  groups),  the 
middle  one  sometimes  a  little  longer  than  the  other  two.  Palpi 
short,  the  maxillary  pair  four  jointed,  with  the  apical  joint  a  little 
the  longest  and  slenderest  and  the  basal  joint  the  shortest;  the  labial 
pair  three  jointed  with  the  middle  joint  considerably  shorter  than  the 
other  two,  or  sometimes  two  jointed  with  the  apical  joint  shorter 
than  the  basal. 

Thorax  rather  short  and  robust,  cylindrical,  not  at  all  depressed; 
pronotum  short  and  arcuate,  the  mesoscutum  twice  as  wide  as  long; 
axillae  triangular,  acutely  meeting,  their  surfaces  perfectly  flush  with 
the  surface  of  the  scutellum;  the  latter  large,  well  elevated,  triangular 
and  rather  acute  at  apex,  the  sides  from  base  to  apex  abruptly  decliv- 
ous; propodeum  narrow  at  the  middle,  gradually  widening  towards 
the  sides,  the  spiracles  small  and  oval,  situated  at  the  anterior  lateral 
corners.  Wings  large,  rather  wide,  reaching  well  beyond  the  apex 
of  the  abdomen;  venation  reaching  about  to  the  middle  of  the  disk, 
marginal  vein  somewhat  longer  than  thick;  the  stigmal  slender  and 
moderately  long,  nearly  parallel  with  margin  or  at  a  very  acute  angle 
with  the  submarginal  vein,  not  or  but  little  enlarged  at  apex  although 
not  rarely  attenuated  towards  the  base;  postmarginal  well  developed, 
tapering  from  a  thick  base  to  extreme  tenuity  at  a  point  about 
opposite  the  end  of  the  stigmal  vein,  sometimes  appearing  either 
somewhat  shorter  or  somewhat  longer  than  the  stigmal;  disk  of  the 
wing  thickly  ciliated,  but  not  uniformly  so  as  to  appearance,  the 
basal  third  of  the  disk  having  the  cilia  transparent,  and  a  large  oval 
area  in  the  middle  of  the  disk  beyond  the  end  of  the  stigmal  vein 
with  similar  cilia  (seen  most  advantageously  in  slide  mounts  of  the 
wing);  speculum  (or  oblique  hairless  streak)  narrow  but  distinct,  run- 
ning from  the  base  of  the  stigmal  vein  obliquely  towards  the  opposite 
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margin  but  lost  in  the  area  of  transparent  cilia  at  about  two-thirds 
of  the  distance  across  the  disk.  Legs,  especially  the  middle  and 
hind  pairs,  long  and  for  the  most  part  slender,  the  front  and  hind 
femora  and  the  hind  tibiae  compressed  and  a  little  widened,  the 
middle  tibiae  slender,  cylindrical,  but  rather  abruptly  enlarged  at 
the  apex;  front  and  hind  tarsi  slender,  the  joints  of  the  front  pair 
nearly  equal,  with  the  first  joint  but  little  longer  than  the  following, 
the  first  joint  of  the  hind  pair  about  twice  as  long  as  any  of  the 
following  joints,  middle  tarsi  considerably  thicker  than  the  other 
pairs,  the  first  joint  nearly  as  long  as  the  following  joints  combined, 
and  with  a  row  of  fine,  short,  close  set  spines  on  each  side  beneath, 
the  following  joints  gradually  tapering  so  that  the  apical  joint  is  no 
thicker  than  the  same  joint  of  the  front  or  hind  tarsi;  middle  tibial 
spur  very  long,  and  rather  stout,  about  equal  to  the  first  tarsal  joint 
in  length;  hind  tibiae  with  but  one  small  but  distinct  apical  spur. 

Abdomen  about  two-thirds  as  long  as  the  thorax,  depressed  (if 
not  distorted  as  sometimes  happens),  as  broad  as  long  or  even  wider, 
the  sides  nearly  parallel  as  far  as  the  tactile  plates,  and  from  that 
point  bluntly  rounded  or  very  obtusely  angled  to  the  apex;  the  first 
tergite  (not  counting  the  propodeum)  by  far  the  longest  or  covering 
nearly  one-half  of  the  dorsal  surface,  the  following  one  or  two  seg- 
ments often  concealed  by  it;  the  tactile  plates  situated  at  about  a 
fifth  of  the  distance  from  the  apex  to  the  base,  the  vibrissae  unusually 
short  and  inconspicuous;  on  the  venter  the  basal  tergites  nearly  meet 
at  the  meson,  the  apical  ones  diverging  towards  the  apex,  leaving 
only  the  fifth  ventrite  plainly  visible,  the  latter  reaches  to  the  apex 
and  encloses  the  ovipositor  but  is  not  at  all  compressed  except  in 
distorted  specimens  that  simulate  the  posture  assumed  during  the 
process  of  oviposition;  ovipositor  in  species  of  the  fiaminius  group 
concealed  or  nearly  so  but  in  species  allied  to  virinus  and  cockcrcBi 
it  is  prominently  protruded  and  slender. 

Sculpture  of  the  dorsal  surface  of  the  head  very  finely  punctulate, 
the  minute  punctures  being  rounded  and  separated  by  slightly 
elevated  interstices;  face,  frons,  and  to  a  less  extent  the  vertex  in  all 
but  two  species  (vicinus  and  ocidatus)  with  more  or  less  distinct, 
scattered,  small,  and  shallow  pin  punctures;  upper  part  of  the  occiput 
finely  lineolate,  either  transversely  or  more  or  less  rimosely  or  retic- 
ulately  so  in  some  species;  pronotum  and  mesoscutum  very  finely 
scaly-reticulate  with  scattered  setiferous  punctures  of  great  minute- 
ness, the  pleura  with  a  similar  but  slightly  coarser  sculpture,  the  lines 
on  the  greater  part  of  the  mesopleura  being  longitudinally  arranged; 
axillae  and  scutellum  with  a  sculpture  of  the  same  type  as  that  of  the 
frons,  but  somewhat  coarser,  the  interstices  between  the  punctures 
more  elevated,  thus  producing  a  much  more  opaque  effect,  and  th 
pin  punctures  always  absent;  metapostnotum  transversely  lineolate 
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the  propodeum  nearly  smooth;  dorsum  of  the  abdomen,  especially  at 
the  first  tergite,  reticulately  lineolate  in  varying  degrees  of  coarseness, 
but  always  much  more  coarsely  scaly  than  the  mesoscutum. 

Pubescence  of  the  head  and  mesoscutum  short  and  scattered,  but 
rather  prominent  in  the  dark-colored  species  on  account  of  its  white 
color,  that  of  the  scutellum,  however,  often  blackish  (as  in  the 
flaminius  group);  the  silvery  white  pubescence  of  the  metapleura 
and  upper  surface  of  the  hind  coxae  very  thick,  appressed,  and  prac- 
tically concealing  the  underlying  surface. 

Coloration  more  or  less  metallic,  greenish  black  predominating  in 
the  species  of  the  flaminius  group;  in  the  other  species  the  head  and 
scutellum  often  orange  yellow  or  orange  brown;  axillae  and  scutellum 
always  much  more  opaque  than  the  scutum ;  club  of  antennae  always 
white,  and  the  tegulae  white  with  the  apical  margin  more  or  less 
brown  or  blackish;  wings  always  with  a  broad  smoky  band  across  the 
middle  of  the  disk,  the  apex  in  some  species  also  smoky  but  to  a  lees 
degree. 

Male. — The  two  sexes  are  so  similar  in  almost  all  details  that  it  is 
sometimes  difficult  to  distinguish  them.  In  species  having  an  ex- 
serted  ovipositor  the  males,  of  course,  are  distinguished  at  a  glance, 
and  in  the  other  species  they  can  generally  be  known  by  a  prominent 
longitudinal  fold  along  the  meson  of  the  venter.  In  three  of  the 
known  species  (vicinus,  africanus,  and  oculatus)  the  scape  of  the  male 
is  prominently  notched  on  the  upper  side  just  beyond  the  middle. 

Type  of  germs. — Encyrtus  flaminius  Dalman.  (Selected  by  Ash- 
mead,  1900.) 

The  genus  on  the  whole  is  correctly  placed  in  Ashmead's  tables, 
and  for  one  who  is  familiar  with  their  shortcomings  it  is  easily  iden- 
tified. However,  the  term  "lenticular"  used  in  couplets  16  and  66  l 
is  undoubtedly  inaccurate  and  misleading,  as  a  menisciform  shape  is 
meant.  As  a  matter  of  fact  the  head  of  HomaHotylus  is  more  nearly 
lenticular  than  it  is  in  the  Bothriofhorax  series  of  genera  (although  by 
no  means  menisciform),  and  this  discrepancy  in  the  tables  probably 
led  Brdthes  to  erect  the  genus  Mendoziandla.  Schmiedeknecht  *  fol- 
lows Ashmead  in  this  error. 

In  Girault's  tables 8  Homalotylus  is  impossibly  placed,  as  the  club 
is  not  three-jointed  but  distinctly  solid  in  almost  all  of  the  species. 
Both  it  and  Isodromus  Howard  should  run  to  Isodromoides  Girault 
(on  page  120);  the  latter  genus,  however,  is  apparently  only  super- 
ficially similar  to  these.  Girault  also  uses  the  term  "lenticular"  or 
"convex-lens-ehaped"  in  several  places,  but  defines  his  meaning  on 
page  183.* 

i  Mem.  Carnegie  Mus.,  vol.  1,  No.  4,  pp.  300,  306. 

•  Genera  Inseetorum,  Fascicule  97. 

•  lCem.  Queensland  Mus.,  vol.  4,  pp.  120-128. 
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The  species  of  Hvmalotylus  are  parasitic  in  Coccinellid  larvae  (some- 
times issuing  from  the  pupa),  and  two  are  known  to  attack  Chryso- 
melid  larvae  as  well.  They  are,  therefore,  of  prime  economic  impor- 
tance and  detrimental  on  the  whole  to  the  interests  of  agriculture. 

The  species  may  be  divided  into  three  groups  as  follows: 

1.  Ovipositor  prominently  protruded 2 

Ovipositor  not  protruded  and  hardly  visible,  except  in  distorted  specimens. 

Flaminiut  group. 

2.  Head  considerably  longer  than  wide,  the  vertex  very  narrow,  the  pin-punctures 

sometimes  absent  on  the  frontovertex Vicinus  group. 

Head  hardly  or  not  at  all  longer  than  wide,  the  vertex  comparatively  wide,  the 
pin-punctures  usually  well  developed CocherelH  group. 

FLAMTNTOS  GROUP. 

The  forms  of  Homatotylus  belonging  to  this  group  show  a  consider- 
able amount  of  structural  variation,  within  very  narrow  limits,  how- 
ever, and  an  even  greater  degree  of  colorational  variation,  thus 
presenting  unusual  difficulties  in  the  way  of  their  specific  separation. 
Leaving  out  of  account  small  variations  they  seem  to  have  great 
structural  stability,  from  within  the  narrow  limits  of  which  thay  have 
been  unable  to  depart,  and  yet  the  group  has  great  antiquity,  as  it 
has  become  spread  over  all  of  the  greater  land  masses  of  the  earth. 
Specimens  from  such  widely  separated  regions  as  Europe,  Australia, 
South  Africa,  Asia,  and  North  America  exhibit  only  minor  structural 
differences,  many  of  which  seem  to  be  more  individual  than  geographic 
in  character.  The  variation  in  color  although  greater  in  extent  seems 
in  some  ways  even  less  dependent  on  locality,  yet  it  must  be  confessed 
that  some  of  the  North  and  South  American  forms  present  by  far 
the  greater  range  of  departure  from  the  normal  type  of  coloration. 
Leaving  out  of  consideration  these  extreme  American  departures 
from  the  typical  scheme  of  coloration,  the  same  minor  variations 
may  be  found  in  widely  separated  areas. 

On  account  of  this  stability  in  form  and  to  a  less  extent  in  color, 
coupled  with  a  puzzling  degree  of  variability,  the  writer  has  labored 
under  great  difficulty  in  reaching  any  definite  conclusion  on  the  spe- 
cific identity  of  certain  forms,  and  has  been  obliged  to  reverse  his 
opinion  several  times  as  the  study  of  the  forms  progressed.  The  final 
conclusion,  subject,  however,  to  further  revision  if  necessary,  leaves 
one  Old  World  species  and  six  ostensible  American  species  in  the 
field,  since  the  variation  in  the  material  examined  seems  to  that 
extent  discontinuous. 

The  writer  has  formed  the  opinion,  however,  that  there  are  innu- 
merable local  races,  probably  to  a  large  extent  physiological,  of 
several  of  the  species,  some  of  them  exhibiting  colorational  departures 
from  the  usual  type,  others  not,  and  perhaps  in  most  cases  breeding 
true.    In  some  localities  there  are  apparently  several  of  these  races, 
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and  it  is  possible  that  in  such  cases  more  or  less  interbreeding  takes 
place,  although  this  is  not  yet  proved.  Thus  at  Brownsville,  Texas, 
at  least  four  variations  of  H.  terminaiis  (Say)  have  been  discovered, 
all  apparently  from  the  same  host,  Coleomegilla  maculata  fuscilabris 
(Mulsant),  and  two  of  which  are  practically  at  either  extremes  of  the 
colorational  range  of  the  species. 

In  this  connection  it  would  be  well  to  note  that  all  specimens  of 
the  same  brood  are  practically  identical  in  coloration,  and  this  holds 
true  also  when  the  parasites  are  bred  through  several  generations. 

The  writer's  experience  in  this  connection  has  not  been  so  exten- 
sive as  desirable,  yet  it  is  of  considerable  interest.  In  the  summer 
of  1913  a  brood  of  H.  calif  amicus  Girault  was  reared  at  Salt  Lake 
City,  Utah,  from  a  larva  of  Adalia  bipunctata  (Linnaeus),  and  the 
parasites  were  carried  through  several  generations  on  the  same  host 
with  the  greatest  ease.  In  the  spring  of  1915  a  few  specimens  of 
H.  terminaiis  (Say),  belonging  to  a  dark-colored  variety,  were  col- 
lected at  Brownsville,  Texas,  in  a  small  plot  of  oats  where  the  larvae 
of  Coleomegilla  had  been  abundant  a  short  time  previously.  These 
were  supplied  wjth  larvae  of  Coleomegilla f  but  failed  to  show  any 
interest  in  them.  Specimens  reared  a  few  weeks  later  from  a  larva 
of  the  same  host  collected  near  Brownsville  behaved  in  the  same 
manner  and  also  refused  to  attack  larvae  of  two  or  three  other  species 
of  Coccinellids  including  Cydoneda  rvbripennis  Casey  and  Adalia 
bipunctata  (Linnaeus).  This  behavior  seemed  unaccountable,  as 
usually  Homalotylu8  females  like  all  other  Encyrtids  handled  by 
the  writer  have  oviposited  in  captivity  with  much  readiness  when 
supplied  with  their  customary  host,  yet  it  must  be  admitted  that 
the  parasites  were  not  given  a  complete  trial  on  account  of  the  press 
of  other  work.  In  July  of  the  same  year  (1915)  a  brood  of  Homa- 
lotylu8  californicus  Girault  was  reared  at  Salt  Lake  City,  Utah,  from 
a  larva  that  was  considered  at  the  time  to  belong  probably  to  Hippo- 
damia  convergent  Gu6rin,  and  a  series  of  experiments  was  started  with 
these  females,  which,  although  not  complete,  has  more  than  the  usual 
significance.  Unfortunately  no  larvae  of  Hippodamia  convergens 
were  at  hand  for  experimentation,  but  larvae  of  the  following  species 
were  exposed  to  the  parasites  under  close  observation:  Hippodamia 
parenthesis  (Say),  Hippodamda  lecontei  Mulsant,  Hippodamia  5- 
signata  uteana  Casey,  Hippodamia  5-signata  ambigua  LeConte  (from 
Oregon  stock),  CoccineUa  5-notata  Kirby,  CoccineUa  9-notata  Herbst, 
CoccineUa  difficiiis  Crotch,  OUa  abdominalis  (Say)  (from  Texas  stock), 
and  Naemia  seriata  (Melsheimer)  (from  Texas  stock).  Of  all  these 
possible  hosts  only  CoccineUa  5-notata  and  CoccineUa  difficiiis  proved 
attractive  to  the  parasites,  and  the  larvae  of  these  two  species  were 
immediately  parasitized  when  exposed  to  the  females.  The  larvae 
of  the  other  species  were  either  entirely  disregarded,  or  rejected  by 
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the  females  after  being  examined.  A  larva  of  Naemia  seriata,  how- 
ever, that  had  been  rejected  on  July  26  was  attacked  and  parasitized 
on  the  following  day,  after  it  had  been  kept  over  night  in  a  vial 
with  larvae  of  Coccinetla  6-ibotata,  in  the  meantime  evidently  having 
absorbed  some  of  the  more  attractive  odor  of  the  latter  species. 
Another  Naemia  larva  was  rejected  again,  however,  after  being  kept 
with  larvae  of  this  CocdneUa. 

Although  the  larvae  of  CoccineTla  5-notata  and  dificilis  were  imme- 
diately attacked  when  exposed  to  the  Homalotylus,  the  results  of 
parastism  on  the  whole  suggested  the  great  probability  that  neither 
of  these  species  was  a  customary  host.  Thus,  out  of  the  four  larvae  of 
6-notata  which  were  parasitized  only  one  produced  Romalotylus,  two 
transformed  into  beetles,  and  one  died  in  the  pupal  stage  and  showed 
no  sign  of  parasitism  when  dissected.  Only  two  larvae  of  difficilis 
were  used  in  the  experiments,  one  dying  in  the  larval  stage,  the  other 
in  the  pupal  stage,  without  signs  of  parasitism  in  either  case. 
On  the  other  hand,  the  single  larva  of  Naemia  which  was  parasitized 
produced  Homalotylus  in  due  time,  but  Naemia  does  not  occur  in 
Utah  and  the  species  succumbed  more  because  of  weak  resistance 
perhaps  than  because  of  adaptation  to  it  on  the  part  of  the  parasite. 
A  similar  case  was  observed  at  Whittier,  California,  in  the  summer  of 
1912,  when  the  same  species  of  Homalotylus  was  reared  from  CfteiZo- 
menes  sexmaculatus  (Fabricius),  an  Indian  species  of  Coccinellid, 
which  the  writer  was  attempting  to  establish  in  California  at  that 
time.  Two  parasitized  larvae  of  this  beetle  were  found  on  a  walnut 
tree  where  the  Coccinellids  had  been  liberated  previously  and  on 
which  the  larvae  of  Olla  abdominalis  were  also  abundant,  the  latter 
species  probably  serving  as  the  usual  host  for  the  parasite. 

These  observations  and  experiments  have  led  the  writer  to  believe 
in  the  existence  of  physiological  races  as  noted  above.  Homalotylus 
has  been  reared  also  from  Chrysomelid  larvae  on  at  least  two  different 
occasions,  once  in  Europe  as  recorded  by  Francis  Walker,  and  once 
in  North  America  by  George  Dimmock.  In  the  light  of  the  above 
experiments  it  does  not  seem  probable  that  a  Homalotylus  coming 
from  a  Coccinellid  host  would  attack  or  at  least  successfully  parasitize 
a  Chrysomelid  larva,  when  even  closely  related  species  of  Coccinellids 
may  be  rejected  or  found  resistant  to  parasitism.  The  forms  parasit- 
izing Chrysomelids  therefore  are  probably  extreme  physiological 
races,  although  in  other  respects  they  appear  to  be  identical  with  the 
ordinary  forms. 

Because  of  the  difficulty  in  deciding  about  the  identity  of  colora- 
tional  forms  the  writer  resorted  to  a  study  of  the  male  genitalia  in  the 
hope  of  finding  useful  con  tributary  characters,  but  without  satisfac- 
tory results.  Although  minute  differences  could  be  detected  they 
did  not  seem  to  present  enough  constancy  among  themselves  nor  any 
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striking  variation  from  the  same  parts  in  obviously  distinct  species 
belonging  to  other  groups  of  Homaloiylus. 

The  following  key  to  the  species  of  the  flarrwruius  group,  although 
based  entirely  on  the  female  sex,  will  be  found  equally  useful  to 
separate  the  males,  on  account  of  the  close  similarity  between  the 
sexes. 

KIT  TO  THE  8FICII8  OF  THB  FLAMNIUB  QBOUF. 

1.  Dustal  half  of  funicle  and  the  club  white  or  yellowish  white 4. 

Funicle  entirely  blackish,  except  rarely  the  sixth  joint,  the  club  white. 

Head  seen  from  in  front  noticeably  longer  than  wide 6. 

Head  seen  from  in  front  not  appreciably  longer  than  wide 3. 

2.  Head  and  thorax  greenish  black  or  more  rarely  bluish  black. 

1.  flaminius  (Dalman). 

Head  and  most  of  thorax  ferruginous  or  more  or  lees  ininiacious,  the  mesoscutum 

black 2.  mvrabUis  (Brethes). 

3.  Head  yellowish  brown,  or  if  greenish  with  a  bronzy  luster 3.  terminalis  (Say). 

Head  dark  green  or  greenish  black,  with  a  metallic  greenish  luster. 

4.  calif ornicus  Girault. 

4.  Middle  and  hind  tared  white 5. 

Middle  tarsi  yellowish  white;  the  hind  tarsi  blackish  brown. 

5.  mexicanus,  new  species. 

5.  Mesoscutum  and  abdomen  blackish  brown;  head  and  rest  of  body  ferruginous;  front 

and  middle  legs  ferruginous,  the  hind  legs  dark  brown 6.  albitarsus  Gahan. 

Body  brown,  the  head  pale  yellowish,  the  legs  paler  brown 7.  scymni  (Shimer). 

1.  HOMALOTTLUS  FLAMINIUS  (Dalmui). 

Plate  38,  figs.  2-4. 

Encyrtus  flaminius  Dalman,  Svensk.  Vet.-Akad.  Handl.,  vol.  41,  1820,  p.  340. 

Encyriu8  eytelweinii  Ratzeburq,  Ichn.  der  Forstins.,  vol.  1,  1844,  p.  210. 

Encyrtu*  apicalis  Ratzeburo,  Ichn.  der  Forstins.,  vol.  3,  1848,  p.  145  (not  Dal- 
man, 1820). 

Homaloiylus  flaminius  Matr,  Verh.  zool.-bot.  Ges.  Wien,  vol.  25,  1876,  p.  753. — 
Masi,  Boll.  Portici  Lab.,  vol.  1,  1907,  p.  288,  fig.  42-43. 

Nobrimus  flaminius  Thomson,  Hymen.  Scand.,  vol.  4,  1876,  p.  138. 

Nobrimus  eitelweini  Thomson,  Hymen.  Scand.,  vol.  4,  1876,  p.  139. 

Homalotylus  orci  Gdiattlt,  New  Javanese  Hymenoptera,  Washington,  D.  C,  Mar., 
1917,  p.  3. 

Homaloiylus  microgastcr  Girault,  Insec.  Insc.  Menst.,  vol.  5,  Oct.,  1917,  p.  134. 

Female. — Head  subhemispherical,  rather  thin  fronto-occipitally, 
about  one-fifth  longer  than  wide,  as  seen  from  the  side  the  curvature 
nearly  uniform  from  the  oral  to  the  vertical  margin,  thickest  at  or 
near  the  middle,  the  distance  from  the  lower,  inner  corners  of  eyes 
to  the  antennal  sockets  being  about  equal  to  the  distance  from  the 
lower,  outer  corners  of  eyes  to  the  occipital  margin;  eyes  moderate  in 
size,  elliptical  in  outline,  fully  twice  as  long  as  wide,  strongly  con- 
verging above  so  that  the  vertex  is  about  one-half  as  wide  as  the 
face  at  the  lower  corners  of  eyes;  ocelli  in  an  acute-angled  triangle, 
the  lateral  pair  touching  the  eye-margin  and  nearly  as  far  removed 
from  the  vertical  margin  as  from  the  anterior  ocellus;  face  hardly 
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protuberant  between  the  antennal  sockets,  the  rims  of  the  latter 
flush  with  the  surface  of  the  face.  Antennal  scape  linear  with  the 
lower  margin  slightly  expanded  as  a  narrow  rim  on  the  apical  half, 
forming  a  slight  groove  on  the  exterior  surface  for  the  reception  of 
the  pedicel;  the  latter  nearly  as  long  as  the  first  two  funicle  joints 
combined;  funicle  joints  decreasing  slightly  in  length  distad,  the 
first  about  one-half  longer  than  thick,  rarely  but  little  longer  than 
thick,  the  sixth  as  thick  as  long;  club  slightly  longer  than  the  last  tliree 
funicle  joints  combined,  hardly  thicker  and  obliquely  truncate 
beneath.  Thorax,  abdomen,  and  legs  as  described  under  the  generic 
heading;  the  ovipositor  not  protruded.  Forewing  with  a  broad  more 
densely  ciliated  cross-band  across  the  middle  of  the  disk,  the  basal 
area  proximad  of  the  cross-band  with  weaker,  paler  cilia,  or  in  large 
part  bare,  and  the  apical  part  beyond  the  band  moderately  thickly 
ciliated  but  enclosing  between  itself  and  the  cross-band  an  oval  spot 
of  much  weaker,  paler  cilia,  variable  in  size,  but  always  well  separated 
from  either  margin  of  wing,  the  speculum  narrow  but  distinct,  origi- 
nating at  the  base  of  the  stigmal  vein  and  becoming  lost  at  the  middle 
of  the  disk  in  the  bare  area  at  base  of  wing.  Head  microscopically, 
punctulately  shagreened,  the  punctures  roundish,  extremely  dose  set 
and  with  slightly  raised  interspaces,  the  upper  part  of  occuput  similarly 
shagreened  but  rimosely,  transversely  striate  with  very  fine  raised 
lines  instead  of  punctulate;  face,  frons,  and  vertex  to  much  less  degree 
also  provided  with  shallow,  rather  small  setigerous  pin-punctures, 
which  are  scattered  but  rather  numerous;  pronotum  and  mesoscntum 
microscopically,  closely  reticulate,  with  numerous  scattered,  minute, 
setigerous  punctures;  axillae  and  scutellum  sculptured  like  the  fronto- 
vertex,  but  the  microscopic  punctures  considerably  deeper,  producing 
a  much  more  opaque  effect,  those  on  the  axillae  slightly  larger,  more 
oval,  and  transversely  arranged;  propleura,  prepectal  plates,  tegulae, 
and  anterior  half  of  mesopleura  like  the  scutum,  but  the  reticulations 
considerably  coarser,  the  posterior  half  of  mesopleura  becoming  longi- 
tudinally striate;  metanotum  transversely  and  very  finely  aciculate, 
the  propodeum  nearly  smooth;  abdomen  coarsely,  longitudinally  reti- 
culate on  the  sides  of  the  first  tergite,  transversely  and  more  coarsely 
reticulate  at  the  middle  of  the  tergite,  and  becoming  smooth  on  the 
anterior  margin  of  the  segment,  the  following  segments  especially  the 
next  two  with  a  similar  sculpture.     Length,  1.21  to  2  mm. 

Head  dark  olive  green  (R.) 1  with  a  strong  but  not  brilliant  metallic 
luster,  rarely  somewhat  bluish  black,  the  clypeal  region  up  to  the 
bases  of  the  antennae  somewhat  brownish  yellow;  pronotum  and 
mesoscutum  greenish  or  more  rarely  bluish  black  with  a  metallic 

i  An  "  R."  in  this  and  the  following  descriptions  implies  that  the  color  in  question  had  been  determined 
after  comparison  with  Ridgway's  color  plates  in  Color  Standards  and  Nomenclature,  Washington,  D.C., 
1912. 
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luster;  axillae  and  scutellum  dull,  opaque  black  except  when  viewed 
at  a  strongly  oblique  angle  from  the  sides  or  in  front  when  a  metallic 
luster  appears;  metanotum,  propodeum,  and  abdomen  black  with  a 
bluish  or  greenish  luster;  sides  and  undcrparts  of  thorax  usually 
shining  brownish  yellow,  but  not  rarely  becoming  entirely  metallic 
black,  more  greenish  on  the  propleura  and  rather  strongly  bluish 
on  the  mesopleura,  in  the  intermediate  forms  the  dark  coloration 
appearing  first  on  the  posterior  half  of  the  mesopleura;  tegulae  ivory 
white  with  their  apical  maigin  black.  Antennae  black  with  a  slight 
bluish  metallic  luster  on  the  scape  and  pedicel,  the  funicle  duller, 
often  slightly  brownish,  the  sixth  joint  varying  to  paler,  not  infre- 
quently becoming  white  or  yellowish  white  like  the  club.  Wings 
with  a  broad,  brownish  crossband  across  the  middle,  coterminous 
with  the  band  of  darker  colored  cilia  described  above,  wider  on  the 
anterior  margin,  paler  and  narrower  on  the  posterior  margin,  the 
apical  margin  of  band  itself  slightly  convex  and  originating  at  the 
apex  of  the  stigmal  vein.  Legs  variable,  the  front  and  hind  tarsi 
brownish  or  blackish,  the  middle  tarsi  and  spur  white  or  yellowish 
white,  except  in  the  typioal  European  form,  which  has  the  coloration 
of  the  middle  and  hind  tarsi  reversed;  in  the  paler  forms  the  front 
coxae  and  femora  and  the  middle  femora  are  yellowish  brown,  the 
remaining  parts,  except  the  tarsi  as  noted  above,  dark  brown  or 
blackish,  often  with  a  metallic  luster  on  middle  coxae  and  the  hind 
femora;  in  the  darker  forms  the  legs  become  entirely  black  or  blackish 
with  a  more  or  less  distinct  metallic  luster,  with  the  exception  of 
the  white  middle  tarsi  and  spurs.  Vestiture  of  head  consisting  of 
white,  scattered  subappressed,  short  hairs  most  numerous  on  the 
face  and  especially  around  the  antennal  sockets;  pronotum  and 
mesoscutum  with  a  similar  white  pubescence,  the  axillae  and  scutellum 
with  a  darker  colored  pubescence;  metapleura  densely  white  pub- 
escent, the  coxae  of  middle  and  hind  legs  similarly  but  considerably 
less  densely  pubescent. 

Male. — Hardly  differs  from  female,  but  the  band  on  the  wings  is 
not  so  deeply  stained  and  the  size  averages  smaller.  Length,  1.45 
to  1.83  mm. 

The  following  material  all  seems  referable  to  flaminius: 
Series  1.  One  female  reared  from  material  of  Pseudococcus  dtri 
(Risso),  probably  issuing  from  a  larva  of  ExocJiomus  quadripustulatibs 
(Linnaeus),  Palermo,  Sicily,  June,  1914  (H.  L.  Viereck),  California 
State  Insectary  No.  727B.  Head  metallic  olive-green  (R.),  the  upper 
parts  of  thorax  and  the  abdomen  black,  the  pronotum  and  mesoscu- 
tum with  a  greenish  luster,  the  metanotum,  propodeum,  and  abdomen 
with  a  slight  bluish  luster;  oral  margin  of  face,  underparts  of  thorax 
and  middle  femora  ochraceous  tawny  (R.);  the  front  and  middle 
coxae  similar  beneath,  but  metallic  bluish  above,  the  front  femora 
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brownish,  the  rest  of  front  legs  and  the  hind  legs  brownish  black 
with  a  slight  bluish  luster  on  the  hind  coxae  and  femora,  the  middle 
tibiae  and  spur  dark  brown,  and  middle  tarsi  white  above  but  blackish 
beneath,  the  last  two  joints  brownish  even  above.  First  funiole 
joint  slightly  longer  than  thick,  the  following  joints  subequal  and 
about  as  long  as  thick;  postmarginal  vein  about  a  fifth  longer  than 
the  stigmal.    Length,  1.72  mm. 

Series  2.  One  female  reared  from  material  of  Saissetia  cleat  (Ber- 
nard), actual  host  unknown,  Cape  Town,  South  Africa,  March  15, 
1907  (C.  P.  Lounsbury).  Head  invisible  green  (R.)  with  a  metallic 
slightly  bluish  luster,  pronotum  and  mesoscutum  shining  black,  with 
a  bluish  green  luster,  axillae  and  scutellum  opaque  blackish,  rest 
of  thorax  and  the  abdomen  metallic  blue-black;  legs  brownish  black; 
the  middle  tibiae,  front  and  hind  tarsi  and  last  two  joints  of  middle 
tarsi  more  brownish;  the  coxae,  femora,  and  hind  tibiae  with  a  bluish 
luster,  the  spur  of  middle  tibiae  and  the  first  three  joints  of  middle 
tarsi  yellowish  white.  First  funicle  joint  about  a  fourth  longer 
than  thick,  the  following  joints  gradually  shortening,  the  sixth  as 
thick  as  long;  postmarginal  vein  slightly  longer  than  the  stigmal. 
Length,  2  mm. 

Series  3.  One  female,  Swatow,  China  (A.  Koebele).  Colored  like 
the  Cape  Town  female,  but  the  head  slightly  more  bluish  in  luster,  the 
notum  slightly  more  greenish,  the  mesopleura  not  as  deeply  blue- 
black,  the  middle  femora  with  apical  half  on  outer  surface  brownish 
yellow,  only  the  last  joint  of  middle  tarsi  brownish  black  and  the  last 
funicle  joint  brownish.  First  funicle  joint  about  a  sixth  longer  than 
thick  and  no  longer  than  the  second,  the  last  two  funicle  joints  no 
longer  than  third;  the  postmarginal  vein  a  little  shorter  than  the 
stigmal.    Length,  1.85  mm. 

Series  4.  Eight  females,  two  males,  China  (A.  Koebele),  Koebele's 
No.  1200.  Head  metallic  olive  green,  the  notum  greenish  black, 
otherwise  like  the  Swatow  specimen,  but  the  legs  slightly  more 
brownish  with  a  less  distinct  bluish  luster,  the  middle  femora  with  a 
narrow  yellowish  or  whitish  annulus  near  the  base,  and  the  funicle  of 
antennae  more  brownish,  the  last  joint  becoming  yellowish  at  apex. 
First  funicle  joint  nearly  twice  as  long  as  thick,  distinctly  longer  than 
the  second,  the  following  joints  shortening  but  the  sixth  still  slightly 
longer  than  thick;  the  postmarginal  vein  a  little  shorter  than  the 
stigmal.  Length  of  female,  1 .94  to  1 .98  mm. ;  length  of  male,  1 .83  mm. 
Series  5.  One  male,  China  (A.  Koebele),  Koebele's  No.  1146. 
Head  nearly  sepia  (R.)  but  darker  with  very  little  luster,  the  clypeal 
margin  and  a  transverse  spot  above  antennal  sockets  and  between 
the  lower  corners  of  eyes  cinnamon  buff  (R.),  otherwise  much  like  the 
preceding  series  except  that  the  underparts  of  thorax,  the  abdomen, 
and  legs  are  more  brownish  with  but  little  or  no  bluish  luster.    First 
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funiole  joint  about  a  fourth  longer  than  thick,  following  joints  all 
shorter  exoept  the  fourth,  the  sixth  no  longer  than  thick;  the  post- 
marginal  vein  nearly  as  long  as  the  stigmal.    Length,  1.45  mm. 

Series  6.  Four  females,  one  male  reared  from  larvae  of  CoccvneOa 
repanda  Thunberg,  Brisbane,  Queensland,  Australia,  September,  1015 
(J.  C.  Bridwell).  Colored  like  series  4  (Koebele's  No.  1200),  but  the 
head  darker  green,  the  funicle  blackish  except  the  last  joint,  which  is 
brownish,  and  the  middle  femora  a  little  darker  brown.  First 
funicle  joint  about  a  fourth  longer  than  thick  and  a  little  longer  than 
the  second,  the  last  four  funicle  joints  about  as  long  as  thick;  post- 
marginal  vein  slightly  shorter  than  the  stigmal.  Length  of  female, 
1.53  to  1.82  mm.;  length  of  male,  1.49  mm. 

Series  7.  One  female,  one  male  reared  from  larva  of  CoccineHa 
Jcingi  MacLeay,  Australia  (A.  Koebele),  Koebele's  No.  20.  Head 
slightly  bluish  black  with  a  weak  luster,  the  postorbital  region  more 
greenish;  no  turn  of  thorax  dark  greenish  black,  the  underparts  nearly 
bister  (R.)  with  the  posterior  part  of  mesopleura  nearly  bluish  black; 
abdomen  bluish  black;  legs  concolorous  with  pleura,  the  front  femora, 
middle  coxae  and  femora  paler  or  about  snuff  brown  (R.),  the  front 
coxae  with  a  purplish  luster  beneath,  middle  tarsi  except  the  last 
joint  and  the  tibial  spur  yellowish  white;  scape  bluish  black,  the 
pedicel  and  funiole  brownish,  the  club  yellowish  white.  First  funicle 
joint  a  half  longer  than  thick,  the  following  joints  gradually  shorten- 
ing, the  sixth  about  as  long  as  thick;  postmarginal  vein  a  little 
shorter  than  the  stigmal.  Length  of  female,  1 .83  mm. ;  length  of  male, 
1.67  mm. 

Series  8.  Two  females  reared  from  larva  of  Verania  frenata  (Erich- 
son),  Australia  (A.  Koebele),  Koebele's  No.  4.  Colored  practically 
as  in  the  preceding  series.  Funicle  joints  all  about  equal  and  as  long 
as  thick,  except  that  in  one  specimen  the  first  joint  seems  a  trifle 
longer  than  thick;  postmarginal  vein  nearly  as  long  as  the  stigmal. 
Length,  1.21  to  1.24  mm. 

Series  9.  One  female,  one  male,  reared  from  larvae  of  Orcus 
australasiae  (Boisduval),  Australia  (A.  Koebele),  Koebele's  No.  2. 
Colored  very  nearly  as  in  series  4  (Koebele's  No.  1200),  but  the  sixth 
funicle  joint  entirely  yellowish  white  and  the  middle  femora  a  little 
more  brownish.  First  funicle  joint  nearly  a  half  longer  than  thick, 
the  following  joints  shortening,  the  sixth  about  as  long  as  thick;  post- 
marginal  vein  a  little  shorter  than  the  stigmal.  Length  of  female, 
1.89;  length  of  male,  1.63  mm. 

Series  10.  Four  females,  one  male  reared  from  larvae  of  Orcus 
chaiybetis  (Boisduval),  Australia  (A.  Koebele),  Koebele's  No.  1. 
One  female  like  the  preceding  series,  the  rest  similar  but  the  under- 
parts of  thorax  varying  to  cinnamon  brown  (R.),  the  middle  femora 
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about  buckthorn  brown  (R.)>  the  middle  tibiae  a  little  darker,  and 
the  rest  of  the  legs  except  the  middle  tarsi  and  spur  brownish  black 
with  a  slight  bluish  luster  on  the  coxae.  First  funicle  joint  about  a 
fourth  longer  than  thick,  the  following  joints  about  as  long  as  thick; 
postmarginal  vein  a  little  shorter  than  the  stigmal.  Length  of  female, 
1.74  to  1.88;  length  of  male,  1.51  mm. 

Series  11.  Three  females,  one  male  reared  from  an  Orcus  species 
(the  larval  remains  mounted  with  the  parasites  seem  identical  with 
those  labeled  0.  austrcHasiae  under  Koebele's  No.  2),  Australia 
(A.  Koebele).  Like  the  preceding  series  except  that  the  underparts 
of  the  thorax  and  the  front  and  middle  coxae  and  femora  are  ochra- 
ceous  tawny  (R.),  the  middle  tibiae  cinnamon  brown  (R.),  the  front 
tibiae  and  tarsi  a  little  darker,  the  hind  legs  blackish  brown,  and  all 
the  coxae  with  bluish  luster;  but  in  two  of  the  females  the  front  legs, 
except  the  coxae  and  underside  of  femora,  and  the  middle  tibiae  are 
concolorous  with  the  hind  legs.  First  two  funicle  joints  a  little 
longer  than  thick,  the  following  joints  about  as  long  as  thick;  the 
postmarginal  vein  about  as  long  as  the  stigmal.  Length  of  female, 
1.77  to  1.86;  length  of  male,  1.63  nun. 

Series  12.  Two  females,  two  males  reared  from  Orcus  nummularis 
(Boisduval),  Australia  (A.  Koebele),  Koebele's  No.  47.  Practically 
identical  with  the  darker  specimens  of  the  preceding  series.  Length 
of  female,  1.60  to  1.73;  length  of  male,  1.55  nun. 

Series  13.  Two  females,  one  male  reared  (at  Honolulu,  Hawaii) 
from  larva  of  Orcus  lafertei  Mulsant,  Bundaberg,  Queensland,  De- 
cember 16,  1904  (A.  Koebele  and  R.  C.  L.  Perkins).  Much  like  the 
preceding  series,  but  the  coxae  are  more  bluish  metallic  and  the 
mesoplura  have  a  bluish  luster.  First  two  funicle  joints  about  a 
fourth  longer  than  thick,  the  following  joints  gradually  shortening, 
the  sixth  about  as  long  as  thick;  the  postmarginal  vein  nearly  as 
long  as  the  stigmal.  Length  of  female,  1.83  to  1.93;  length  of  male, 
1.76  mm. 

Series  14.  Two  females  (cotypes  of  H.  microgaster  Girault),  Austra- 
lia (A.  Koebele).  Practically  identical  with  series  9.  Length, 
1.60  mm. 

Series  15.  Two  females  (cotypes  of  H.  orci  Girault)  reared  from 
larva  of  Orcus  janthvrms  Mulsant,  Salatiga,  Java.  Colored  much  as 
in  the  preceding  series,  but  the  sixth  funicle  joint  blackish.  The 
first  funicle  joint  about  a  half  longer  than  thick,  the  following  joints 
a  little  shorter  but  longer  than  thick;  postmarginal  vein  about  a 
third  shorter  than  the  stigmal. 

In  all  ot  ifte  Australian  series  the  head  is  slightly  longer  compared 
with  the  width,  the  scape  narrower  than  usual,  much  as  in  terminalis 
of  North  America,  and  the  pubescence  of  the  face  seems  slightly 
longer  and  more  abundant. 
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Unfortunately  the  writer  has  been  able  to  examine  only  one  speci- 
men of  jlaminius  from  Europe,  so  that  the  identity  of  eytdweinii 
(Ratzeburg)  could  not  be  investigated  fully.  Obviously  the  two 
forms  are  much  alike,  Jlaminius  being  described  as  having  the  middle 
tarsi  black,  the  hind  tarsi  and  middle  tibial  spur  white,  and  eytd- 
weinii as  having  the  discoloration  of  the  tarsi  just  reversed.  Mayr 
considered  them  to  be  forms  of  one  species,  and  apparently  had 
examined  intermediate  specimens.  The  specimen  in  the  hands  of 
the  writer  may  also  be  considered  intermediate  since  the  hind  tarsi 
are  black,  the  middle  pair  almost  entirely  blackish  underneath,  and 
the  tibial  spur  dark  brown  or  in  part  blackish.  Nevertheless  no  such 
variation  in  the  color  of  the  tarsi  has  been  observed  in  specimens 
from  other  parts  of  the  world,  the  hind  tarsi  being  uniformly  dark 
and  the  middle  pair  white  or  pale  yellowish  in  all  specimens  exam- 
ined from  such  remotely  separated  regions  as  South  Africa,  China, 
and  Australia. 

Girault's  species  orci  and  microgaster  can  not  be  separated  from 
jlaminius,  as  they  are  based  on  too  variable  characters.  The  com- 
parative lengths  of  pedicel  and  first  two  funicle  joints,  of  the  stigmal 
and  postmarginal  veins,  and  the  slight  variations  in  color  noted  above 
can  not  be  relied  upon  to  distinguish  species  in  this  group.  In  gen- 
eral it  may  be  said  that  in  very  small  specimens  the  first  funicle  joint 
is  usually  no  longer  than  thick,  and  becomes  gradually  longer  with 
increase  in  size. 

Types. — Cat.  No.  20674  (of  microgaster  Girault)  and  20655  (of  orci 
Girault),  U.S.N.M. 


Table  of  measurements  offlaminius. 


Be- 
ries* 

Locality. 

Collector. 

Length 
body. 

Width 

of 
meso- 
scu- 
tum. 

Length 
head. 

Width 

of 
head. 

Width 

of 
vertex. 

length 

an- 
tenna. 

Length 

fore- 
wing. 

Width 

of 
fore- 
wing. 

1 

Palermo,  Sicily. . 
Cape     Town, 

South  Africa. 
Swatow,  China.. 

China 

Brisbane, 

Queensland. 

Australia 

do 

do 

do 

Bundaberg, 

Queensland. 

Viareck 

mm. 
1.72 
2.00 

1.83 
1.94 
1.82 

1.83 
1.21 
1.89 
1.61 
1.83 

mm. 

0.63 

.09 

.64 
.70 
.67 

.66 
.47 
.63 
.68 
.64 

mm. 

0.60 

.68 

.64 
.69 
.68 

.67 
.48 
.68 
.60 
.67 

mm. 

0.65 

.62 

.50 
.60 
.60 

.61 
.43 
.56 
.51 
.57 

mm. 

0.115 

.126 

.115 
.136 
.141 

.136 
.103 
.122 
.103 
.122 

mm. 
1.32 
1.57 

1.54 
1.62 
1.45 

1.40 
.98 
1.45 
1.27 
1.40 

mm. 
1.54 
1.84 

1.82 
1.84 
1.78 

1.78 
1.25 
1.73 
1.45 
1.67 

mm. 
0.58 

2 
3 

Lounsbury 

Koebele 

.71 
.70 

4 
0 

7 

do 

Bridwell 

Koebele. 

.71 
.66 

.66 

8 
0 
12 
1* 

do 

do 

do 

Koebele      and 
Perkins. 

.47 
.66 
.56 
.63 

2.  HOMALOTTLTJS  MIRABILIS  (Brfcbea). 


Mendozaniella  mxrabUis  Br£thes,  Anal.  Mus.  Nac.  Buenos  Aires,  vol.  24,  May; 
1913,  p.  98,  fig.  7. 

This  species  is  known  to  the  writer  only  by  description.    In  colora- 
tion it  recalls  certain  forms  of  terminalis  of  North  America,  such  as 
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series  9,  described  below,  but  the  head  is  said  to  be  one-sixth  longer 
than  wide,  which  would  ally  it  more  with  the  Old  World  forms  of 
flamimus.    It  is  recorded  from  Mendoza,  Argentina. 

S.  HOMALOTYLUS  TERMINALIS  (Soy). 

Serlion  terminalis  Say,  Maclur.  Lye.  Phil.,  vol.  2, 1828,  p.  80. 
Scelio  terminalis  Crbbson,  Syn.  Hym.  No.  Amer.,  1887,  p.  248. 
Hvmalotylus  terminalis  Ashmead,  Ptoc.  U.  8.  Nat.  Mufl.,  vol.  22,  1900,  p.  878. 
Homalotylus  obscurus  Howard,  Bull.  5  (Old  Seriet),  Bur.  Ent.,  U.  8.  Dept. 
Agric,  1885,  p.  22. 

Female. — In  structural  characters  similar  to  flaminiu*,  but  the 
head  averages  slightly  wider  as  compared  with  the  length,  as  seen 
from  the  side  a  little  thicker  or  fully  as  thick  on  the  lower  half,  the 
space  between  the  lower  corners  of  eyes  and  the  antennal  sockete 
usually  considerably  less  than  the  space  between  the  lower,  outer 
corners  of  eyes  and  the  occipital  margin.  Sculpture  and  pubescence 
practically  as  in  jUiminius.    Length,  1.33  to  2  mm. 

Head  and  underparts  of  thorax  brownish  yellow,  the  head  usually 
with  ^  bronzy,  more  rarely  with  a  greenish  luster,  the  mesopleura 
often  suffused  with  brown  and  with  a  metallic  somewhat  bluish  luster; 
notum  of  thorax  and  the  abdomen  black,  the  scutum  with  a  distinct 
greenish  luster,  the  axillae  and  scutellum  dull  except  when  viewed 
at  a  very  oblique  angle  from  in  front,  the  metanotum,  propodeum, 
and  abdomen  usually  with  a  bluish  luster;  or  in  paler  variations  the 
brownish  yellow  coloration  may  extend  over  all  parts  except  the  hind 
border  of  the  pronotum,  most  of  the  mesoscutum  and  dorsum  of  ab- 
domen ;  tegulae  white,  the  posterior  half  brown  or  blackish,  or  in  some 
cases  nearly  entirely  white.  Antennae  dark  brown  or  black,  the  club 
yellowish  white.  Legs  variable,  in  darker  specimens  mostly  dark 
brown  or  blackish  with  the  middle  femora  brownish  yellow,  the  tibial 
spur  and  middle  tarsi  yellowish  white;  in  paler  specimens  only  the 
hind  tibiae  and  tarsi  brown  or  blackish,  and  the  front  tibiae  and  tarsi 
usually  pale  brown.    Wings  banded  practically  as  in  fiaminius. 

Male. — Similar  to  the  female,  but  with  the  wing  markings  less 
distinct.    Length,  1.14  to  1.81  mm. 

The  following  material  has  been  examined: 

Series  1.  Two  females  (cotypes  of  H.  obscurus  Howard)  reared  from 
Coccinelline  larvae,  probably  Cychneda,  Centerville,  Florida,  July 
24  (H.  G.  Hubbard),  Hubbard's  No.  46,  Insectary  No.  2308.  Head 
and  underparts  of  thorax  ochraceous  orange  (R.),  the  frontovertex 
and  face  with  a  weak  bronzy  luster,  the  vertex  suffused  with  brown, 
the  postorbital  region  with  a  greenish  luster;  notum  of  thorax  black 
with  a  greenish  luster,  the  scutellum  more  brownish,  the  lateral 
margins  of  pronotum  and  mesoscutum  like  underparts;  abdomen 
rather  bluish  black  with  the  base  brownish,  the  venter  about  antique 
brown  (R.)  with  a  bronzy  luster;  antennae  except  club  dark  brown; 
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legs  ochraceous  orange,  the  front  and  middle  coxae  somewhat 
brownish,  the  middle  tibiae  pale  brown  especially  distad,  the  front 
and  hind  tibiae  and  tarsi  rather  dark  brown,  the  spur  and  middle 
tarsi  yellowish  white.  First  funicle  joint  about  a  third  longer 
again  than  thick,  the  following  joints  gradually  shortening,  the  sixth 
no  longer  than  wide;  the  postmarginal  vein  slightly  shorter  than  the 
stigma!.    Length,  1.77  to  1.96  mm. 

Series  2.  Six  females  reared  from  a  Coccinelline  larva,  Crescent 
City,  Florida,  May  25  (H.  G.  Hubbard),  Hubbard's  No.  1576.  Sim- 
ilar to  the  preceding  series,  but  the  yellowish  parts  more  suffused 
with  brownish,  the  metallic  luster  stronger  and  present  on  the 
mesopleura,  the  notum  entirely  black,  the  venter  of  abdomen  bronzy 
brownish  black;  legs  darker,  the  coxae  pale  brownish  with  a  purplish 
luster  on  the  front  pair,  the  middle  tibiae  brown,  the  front  and  hind 
femora  a  little  darker  brown,  the  front  and  hind  tibiae  and  tarsi 
blackish  brown.    Length,  1.70  to  2  mm. 

Series  3.  Six  females,  one  male  reared  from  a  Gydoneda  larva, 
Lakeland,  Florida  (G.  G.  Ainslie),  Webster  No.  5252  I.  Head 
about  raw  sienna  (R.)  with  a  strong  bronzy  luster,  the  dorsal  orbits 
of  eyes  and  the  vertex  metallic  dark  vinaceous  purple  (R.) ;  propleura 
like  the  face,  the  mesopleura  shining,  slightly  metallic  antique 
brown  (R.);  the  venter  bronzy  bluish  black;  antennae  black,  except 
the  club;  legs  brownish  black,  the  front  coxae  with  a  purplish  luster, 
the  front  femora  somewhat  yellowish  brown,  the  middle  femora 
about  raw  sienna,  with  a  narrow  annulus  of  purer  yellow  near  the 
base.  Otherwise  like  series  2,  except  that  the  first  funicle  joint  is 
about  a  fourth  longer  than  thick.  Length  of  female,  1.67  to  1.82; 
length  of  male,  1.63  mm. 

Series  4.  Four  females,  two  males  reared  from  a  Coccinelline 
larva,  Cayamas,  Cuba  (E.  A.  Schwarz).  Head  with  a  strong  green 
luster  largely  concealing  the  yellowish  brown  ground  color  except 
on  the  face;  antennae,  thorax,  and  legs  as  in  series  3,  except  that  the 
luster  of  the  mesopleura  is  more  bluish,  the  front  and  middle  coxae 
with  a  strong  purplish  luster,  the  front  and  middle  femora  a  little 
more  yellowish,  the  latter  with  the  annulus  near  the  base  indistinct, 
the  tegulae  almost  entirely  white,  with  a  faint  brownish  spot  near 
the  apical  inner  corner;  venter  of  abdomen  about  raw  umber  (R.) 
or  more  antique  brown  (R.)  toward  the  base,  and  with  a  bronzy 
luster.  First  funicle  joint  about  a  fourth  longer  than  thick;  the 
postmarginal  vein  nearly  as  long  as  the  stigmal.  Length  of  female, 
1.57  to  1.64;  length  of  male,  1.25  to  1.40  mm. 

Series  5.  Thirty-eight  females,  29  males  reared  from  larvae  of 
ColeomegiUa  and  Oydoneda,  Santiago  de  las  Vegas,  Cuba  (George 
Dimmock),  Dimmock  Nos.  2226,  2230,  2235,  and  2236.  Practically 
the  same  as  the  preceding  series,  some  of  the  specimens  being  a 
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little  darker,  with  more  green  on  the  frontovertex,  the  front  femora 
brownish,  and  the  venter  of  abdomen  more  nearly  black.  The 
males  in  both  series  generally  paler,  with  the  yellowish  brown  ground 
color  of  head  more  evident,  and  the  middle  femora  more  yellowish, 
but  the  venter  of  abdomen  darker  or  blackish.  Length  of  female, 
1.33  to  1.79;  length  of  male,  1.14  to  1.48  mm. 

Series  6.  Eight  females,  six  males  reared  from  larva  of  CoUomegMa 
or  collected  on  rubbish  among  oats,  Brownsville,  Texas,  March  to 
April,  1914  and  1915  (R.  A.  Vickery  and  P.  H.  Timberlake).  Sim- 
ilar to  series  3,  but  the  head  with  a  strong  bronzy  yellowish  to  dis- 
tinctly greenish  luster,  strongest  on  the  vertex;  the  underparte 
of  thorax  a  little  brighter  or  generally  more  nearly  raw  sienna  (R.) 
and  usually  without  a  metallic  luster,  although  shiny;  the  venter 
4>f  abdomen  brownish  black  with  a  bronzy  or  bluish  luster;  front  and 
middle  femora  concolorous  with  the  pleura,  the  middle  pair  without 
a  basal  annulus,  front  and  middle  coxae  brownish  with  a  purplish 
luster,  and  the  last  two  joints  of  middle  tarsi  blackish  instead  of  the 
apical  one  only.  First  funicle  joint  about  a  third  longer  than  thick; 
the  postmarginal  vein  about  three-fourths  as  long  as  the  stigmaL 
Length  of  female,  1.58  to  1.96;  length  of  male,  1.40  to  1.81  mm. 

Series  7.  Two  females  reared  from  a  Ooleomegilla  larva,  Browns- 
ville, Texas,  June  10,  1915  (M.  M.  High).  like  the  preceding  series 
but  brighter  in  color,  the  head  and  underparts  of  thorax  raw  sienna 
(R.)  with  a  slight  greenish  luster  on  the  vertex  only;  venter  of  abdo- 
men antique  brown  (R.),  suffused  with  raw  umber  (R.)  medially  and 
toward  the  base;  the  front  coxae  and  femora  concolorous  with  the 
pleura,  the  middle  femora  concolorous  and  with  a  pale  yellowish 
annulus  near  the  base;  the  middle  and  hind  coxae  and  hind  femora 
about  antique  brown.  Postmarginal  vein  about  as  long  as  the 
stigmal.    Length,  1.90  to  1.95  mm. 

Series  8.  Three  females,  one  male  reared  from  a  ColeomegiUa  larva, 
Brownsville,  Texas,  August  12,  1912  (E.  G.  Smyth),  Webster  No. 
6422.  Similar  to  series  1,  but  the  frontovertex  with  a  weak  greenish 
luster,  the  notum  of  thorax  blacker,  with  the  greenish  luster  more 
distinct,  the  underparts  of  thorax  and  of  abdomen  raw  siennna  (R.) 
somewhat  more  brownish  on  the  venter,  the  dorsum  of  abdomen 
bluish  black,  the  base  not  paler  but  the  apex  yellowish  brown,  and 
the  antennae  and  hind  tibiae  blacker.  Length  of  female,  1.64  to 
1.73;  length  of  male,  1.40  mm. 

Series  9.  Seven  females,  one  male  reared  from  a  ColeomegiUa  larva, 
Brownsville,  Texas,  July  24,  1912  (E.  G.  Smyth),  Webster  No.  6422. 
Head  Kaiser  brown  (R.)  but  more  yellowish  on  the  occiput,  the 
vertex  slightly  bronzy  metallic;  the  underparts  of  the  thorax  and 
abdomen  raw  sienna  (R.),  shining  but  hardly  metallic;  the  most  of 
pronotum,  the  sides  of  mesocutum  and  posterior  margin  except 
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medially,  the  axillae  and  scutellum  about  antique  brown  (R.)  with 
a  bronzy  luster;  the  collar  of  pronotum  except  the  sides  and  the  rest 
of  the  mesoscutum  blackish  with  a  green  luster;  the  metanotum, 
propodeum  and  dorsum  of  abdomen  black  with  a  bluish  or  in  part 
greenish  luster,  the  apical  tergite  of  the  abdomen  concolorous  with 
the  venter;  legs  as  in  series  1;  the  antennae  similar,  but  the  scape 
yellowish  brown  on  the  inner  side  of  the  basal  half.  First  funicle 
joint  about  a  third  longer  than  thick;  the  poetmarginal  vein  nearly 
a  third  shorter  than  the  stigmal.  Length  of  female,  1.63  to  1.75; 
length  of  male,  1.41  mm. 

Series  10.  One  male  reared  from  larva  of  Anatxs  quindecimpunc- 
tata  (Olivier),  Reading,  Pennsylvania,  July  29,  1886  (F.  G.  Dwight), 
Insectary  No.  457o.  Head  and  underparts  of  thorax  raw  sienna  (R.) , 
the  vertex  and  occiput  considerably  darker,  and  a  distinct  greenish 
luster  present  on  the  fron  to  vertex  and  postorbital  region;  the  pro- 
notum and  mesonotum  brownish  black  with  a  green  luster,  the 
declivous  sides  of  the  scutellum  brownish  yellow;  metanotum  and 
abdomen  black  with  a  bluish  luster;  antennae  except  club  dark 
brown;  legs  concolorous  with  underparts,  the  hind  coxae  brown 
with  a  purplish  luster,  the  hind  tibiae  and  tarsi  brown.  First  funicle 
joint  about  a  fourth  longer  than  thick;  the  postmarginal  vein  about 
as  long  as  the  stigmal.    Length,  1.67  mm. 

Say's  brief  description  of  terminalis  applies  only  to  obscurv*  Howard, 
as  the  characters,  ''head  yellowish,  antennae  blackish,  terminal  joint 
white"  effectually  eliminate  all  other  North  American  species  or 
forms  belonging  to  this  group.  The  species  seems  to  be  fairly  dis- 
tinct from  flaminius  in  the  shape  of  the  head,  although  merging  with 
it  in  coloration  through  the  subspecies  aUifornicus  Girault.  This 
considerably  greater  range  in  coloration  of  terminalis  is  characteristic 
of  many  North  American  Hymenoptera  as  compared  with  the  corre- 
sponding species  or  genera  of  the  Old  World. 

Type.— Cut  No.  2648,  U.S.N.M.  of  obscurus  Howard). 


Table  of  measurements  of  terminalis. 


Se- 
ries. 

Locality. 

Collector. 

Length 
body. 

Width 
of  mes- 
oscu- 
tum. 

Length 
head. 

Width 

of 
head. 

Width 
of 

ver- 
tex. 

Length 
of  an- 
tenna. 

Length 
of  fore- 
wing. 

Width 
of 
fore- 
wing. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

1 

Centerville,  Florida. 

Hubbard.... 

1.96 

0.65 

0.63 

0.62 

0.132 

1.47 

1.73 

0.62 

2 

Cresoent  City,  Flor- 
ida. 
Lakeland,  Florida... 

do 

1.70 

.63 

.63 

.58 

.122 

1.45 

1.69 

.61 

3 

Ainslle 

1.81 

.66 

.66 

.60 

.130 

1.44 

1.70 

.61 

4 

Cayamas,  Cuba 

Schwars 

1.64 

.61 

.61 

.55 

.120 

1.34 

1.56 

.59 

6 

Santiago  de  las  Ve- 
gas, Cuba. 

Dimmock... 

1.79 

.61 

.61 

.57 

.122 

1.42 

1.63 

.61 

6 

Brownsville,  Texas. 

Timberlake. 

1.73 

.62 

.63 

.57 

.125 

1.42 

1.78 

.69 

7 

do 

High 

1.90 

.63 

.64 

.59 

.130 

1.43 

1.68 

.62 

8 

.....do 

Smyth 

1.68 

.65 

.58 

.54 

.115 

1.30 

1.61 

.56 

9 

do. ............. 

do 

1.72 

.60 

.60 

.56 

.127 

1.34 

1.53 

.58 
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4.  HOMALOTYLUS  TBRMINALIS  CAUFOBNICUS  Girarit 

Plate  38,  fig.  1. 

Homalotylus  obseunu  calif ornicus  Girault,  Ann.  En  torn.  Soc.  Amer.,  vol.  8,  Oct., 

1916,  p.  274. 
Homalotylus  Urmtnalis  Dimmock,  Proc.  Entom.  Soc.  Wash.,  vol.  4,  Mar.,  1898, 

p.  149.— Ashmead  (part),  Proc.  U.  S.  Nat.  Mua.,  vol.  22,  June,  1900,  p.  378. 

Female. — In  structural  characters,  sculpture,  and  pubescence  agree- 
ing throughout  with  terminalis  (Say),  except  that  the  head  averages 
still  wider  as  compared  with  the  length  and  the  antennal  scape  is 
slightly  wider.    Length,  1.28  to  2.26  mm. 

Coloration  as  in  flamini%s  (Dalman)  and  undergoing  the  same 
variations,  except  that  the  tibial  spur  and  middle  tarsi  are  always 
yellowish  white,  the  hind  tarsi  always  brown  or  blackish,  and  the 
luster  apparently  never  bluish  on  the  head  and  notum. 

Male. — Like  the  female,  except  that  the  markings  on  the  wings  are 
paler  and  the  size  averages  smaller.    Length,  1 .38  to  2.15  mm. 

The  following  material  has  been  examined: 

Series  1.  Sixteen  females,  two  males  (including  four  female  co  types) 
reared  from  a  larva  and  pupa  of  Cheilomenes  aexmaculata  (Fabricius) 
(an  oriental  Coccinellid  which  was  liberated  in  considerable  numbers 
during  1912  in  California),  Whittier,  California,  July  12,  1912  (P.  H. 
Timberlake).  Head  deep  slate  olive  (R.)  with  a  metallic  luster,  the 
oral  margin  brownish  yellow;  pronotum  and  mesonotum  black  with 
a  greenish  luster,  underparts  of  thorax  antique  brown  (R.),  suffused 
with  raw  umber  (R.)  and  with  a  bluish  or  purplish  luster,  especially  on 
the  posterior  half  of  the  mesopleura ;  antennae  black,  the  scape  slightly 
bluish  metallic,  the  club  and  more  or  less  of  the  sixth  funicle  joint  in 
most  of  the  specimens  yellowish  white ;  front  and  hind  legs  and  middle 
coxae  mostly  brownish  black  with  a  bluish  or  purplish  luster,  espe- 
cially on  the  coxae,  the  front  femora  considerably  browner;  middle 
femora  about  raw  sienna  (R.)  and  with  a  pale  yellowish  annulus  near 
the  base;  middle  tibiae  dark  brown,  the  spur  and  the  middle  tarsi 
except  the  last  two  joints  yellowish  white.  Funicle  unusually  short, 
the  joints  subequal,  the  first  joint  in  most  of  the  specimens  no  longer 
than  thick;  the  postmarginal  vein  about  a  fourth  shorter  than  the 
stigmal.    Length  of  fenlale,  1.28  to  1.57;  length  of  male,  1.38  mm. 

Series  2.  Six  females,  two  males  reared  from  larvae  of  Adalia 
bipunctata  (Linnaeus),  Salt  Lake  City,  Utah,  August  17  to  September 
13, 1913  (P.  H.  Timberlake).  Similar  to  the  preceding  series,  but  the 
head  somewhat  brighter  green,  the  underparts  of  thorax  purer 
antique  brown  (R.),  being  darker  and  metallic  only  on  the  posterior 
margin  of  the  mesopleura;  the  last  funicle  joint  slightly  more  brown- 
ish than  the  other  joints,  but  not  whitish;  middle  femora  more 
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antique  brown  and  without  an  annulus  at  the  base,  the  front  femora 
nearly  concolorous  with  the  middle  pair,  but  darker  on  the  inner 
surface  with  a  purplish  luster,  the  hind  femora  not  so  black  or  about 
concolorous  with  the  middle  tibiae.  First  funicle  joint  about  a 
third  longer  than  thick,  the  following  joints  shortening,  so  that  the 
sixth  is  no  longer  than  thick;  the  postmarginal  vein  as  in  the  preced- 
ing series.  Length  of  female,  1.57  to  1.89;  length  of  male,  1.61  to 
1.76  mm. 

Series  3.  Four  males  reared  from  larva  of  Coccinelia  qwnquenotata 
Kirby,  Salt  Lake  City,  Utah,  August  19,  1912  (P.  H.  Timberlake). 
Like  the  preceding  series,  but  the  last  funicle  joint  is  pale  brownish, 
the  middle  femora  more  raw  sienna  (R.),  the  hind  femora  blacker,  and 
the  fourth  joint  of  middle  tarsi  nearly  white.  First  funicle  joint  but 
slightly  longer  than  thick.    Length,  1.40  to  1.50  mm. 

Series  4.  One  female,  Salt  Lake  City,  Utah  (C.  N.  Ainslie),  Webster 
No.  5595.  Coloration  practically  as  in  series  2,  but  the  first  funicle 
joint  is  only  slightly  longer  than  thick  and  the  postmarginal  vein  is 
nearly  as  long  as  the  stigmal.     Length,  2.09  mm. 

Series  5.  Six  females,  two  males  reared  from  larvae  of  CoccineUa 
novemnotata  Herbst,  Arlington,  Massachusetts,  August,  1885  (George 
Dimmock),  Dimmock's  No.  731c.  Similar  to  series  2,  but  the  oral 
margin  of  face  and  underparts  of  thorax  slightly  brighter  or  more 
nearly  raw  sienna  (R.)  suffused  with  antique  brown  (R.)  and 
slightly  metallic;  abdomen  with  a  stronger  bluish  green  luster, 
still  more  greenish  on  the  venter;  the  last  funicle  joint  of  male  partly 
whitish;  the  front  and  middle  femora  raw  sienna,  the  middle  tibiae 
and  hind  legs  browner,  and  only  the  last  joint  of  middle  tarsi  blackish. 
First  funicle  joint  nearly  a  half  longer  again  than  thick;  the  post- 
marginal  vein  nearly  as  long  as  the  stigmal.  Length  of  female,  1.66 
to  2.03;  length  of  male,  1.77  mm. 

Series  6.  Three  females  reared  from  larva  of  Disonycha  species  on 
willow,  Springfield,  Massachusetts  (George  Dimmock),  Dimmock's 
No.  2206.  Nearly  identical  with  the  preceding  series,  but  the  under- 
parts of  thorax  darker  or  more  antique  brown  (R.),  the  luster  of 
mesopleura  a  little  more  distinct  and  the  hind  legs  blacker.  The 
postmarginal  vein  about  a  fourth  shorter  than  the  stigmal.  Length, 
1.99  to  2.06  mm. 

Series  7.  Three  females,  one  male  reared  from  a  Coccinelline  larva, 
probably  Indiana  or  Ohio  (Herbert  Osborn).  like  series  5  but  not 
so  dark,  the  raw  sienna  on  oral  margin  extending  upward  on  face 
above  antennal  sockets  and  with  a  bronzy  luster;  the  underparts  of 
thorax,  front  and  middle  coxae,  and  femora  raw  sienna  (R.);  the 
rest  of  legs  except  tibial  spur  and  middle  tarsi  dark  brown,  the  middle 
tibiae  and  hind  femora  more  yellowish  brown;  last  funicle  joint  in 
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one  female  partly  whitish,  and  in  the  male  yellowish  white.  First 
funicle  joint  about  a  fourth  longer  again  than  thick;  the  postmarginal 
vein  a  little  shorter  than  the  stigmal.  Length  of  female,  1 .66  to  1.67 ; 
length  of  male,  1 .39  mm. 

Series  8.  Two  females  reared  from  a  larva  of  CoccineUa  novem- 
notata  Herbst,  Cabin  John  Bridge,  Maryland,  June  25,  1900  (F.  H. 
Chittenden).  Nearly  identical  with  series  5,  but  the  abdomen  with 
a  bluish  luster  above,  and  a  distinctly  greenish  luster  on  the  venter. 
Length,  1.99  to  2.19  mm. 

Series  9.  Three  females  reared  from  a  Coccinelline  larva,  Spartan- 
burg, South  Carolina,  June  1, 1908  (G.  G.  Ainslie),  Webster  No.  4811- 
12.  like  the  preceding  series  but  the  head  darker  green,  with  the 
luster  more  bronzy  green  and  becoming  about  taupe  brown  (R.)  on 
the  vertex  in  two  of  the  specimens.  The  postmarginal  vein  about  a 
fourth  shorter  than  the  stigmal.    Length,  1.80  to  1.85  mm. 

Series  10.  Five  females,  one  male  reared  from  larva  of  Hippodamia 
converge**  Gu6rin,  June  28-29, 1896,  Insectary  No.  46^.  Similar  to 
series  7,  but  the  mesopleura  antique  brown  (R.)  and  the  luster  of 
venter  more  bluish  in  most  of  the  specimens.  First  funicle  joint 
about  a  half  longer  again  than  thick;  the  postmarginal  vein  about 
a  fourth  shorter  than  the  stigmal.  Length  of  female,  2.20  to  2.26; 
length  of  male,  2.15  mm. 

Series  11.  One  female,  Washington  City.  Practically  identical 
with  series  8.    Length,  1 .79  mm. 

Series  12.  One  female,  District  of  Columbia.  Head  about  sea 
brown  (R.)  with  a  bronzy  purplish  luster,  the  postorbital  region  with 
a  greenish  luster;  oral  margin  of  face,  the  cheeks  and  lower  half  of 
occiput  nearly  raw  sienna  (R.);  underparts  of  thorax  antique  brown 
(R.)  with  the  posterior  part  of  the  mesopleura  much  darker  and  with 
a  strong  bluish  or  purplish  luster;  abdomen  bluish  black  above,  the 
venter  greenish  in  luster;  antennae  blackish  except  the  club;  front 
and  middle  legs  except  the  tibiae  and  tarsi  antique  brown,  the  front 
tibiae  and  tarsi  and  hind  legs  brownish  black,  the  front  tibiae  and  all 
the  coxae  with  a  purplish  luster;  middle  tibiae  dark  brown:  the 
tibial  spur  and  middle  tarsi  except  the  last  joint  pale  yellowish  brown 
but  probably  more  whitish  in  life.  First  funicle  joint  about  a  third 
longer  again  than  thick;  the  postmarginal  vein  nearly  as  long  as  the 
stigmal.    Length,  1.99  mm. 

Califarnicus  apparently  intergrades  through  series  7  and  10  with 
terminalis  (Say)  and  it  seems  best  to  consider  it  a  subspecies.  On 
the  whole  it  occupies  a  more  northern  section  of  the  country  than 
terminalis,  and  has  preserved  the  jlaminius  type  of  coloration. 

Type.— Cat.  No.  19338,  U.S.N.M. 
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Table  of  measurements  of  calif ornicue. 


Se- 
ries. 

Locality. 

Collector. 

Length 
body. 

Width 
of  mes- 
oscu- 
tum. 

Length 

of 
head. 

Width 

of 
head. 

Width 
of 

ver- 
tex. 

J5oJ8 

Length 
of  fore- 
wing. 

Width 

of 

foro- 

wing. 

1 
2 

4 
5 

6 

7 
8 

0 

10 
12 

Whtttier,  Oaliibnila. 
Salt    Lake    City, 
Utah. 

'  Ar Un?ton,°  *Maa*>' 

chusetts. 

Springfield,  Massa- 
chusetts. 

Indiana  (7) 

Cabin  John  Bridge, 
Maryland. 

Spartanburg,  South 
Carolina. 

Unknown 

District  of  Colombia. 

Timberiake. 
do 

C.N.A     lie 
Dimmock... 

do 

Osborn. 

Chittenden.. 

O.a.AinsUe 

Unknown... 
do 

mm. 
1.50 
1.89 

2.09 
X03 

1.99 

1.75 
2.19 

1.80 

2.30 
1.99 

mm. 

0.52 

.67 

.85 
.78 

.78 

.83 
.70 

.88 

.71 
.84 

mm. 

0.52 

.57 

.84 
.88 

.71 

.80 
.70 

.88 

.73 
.84 

mm. 

0.51 

.85 

.82 
.88 

.89 

.80 
.88 

.82 

.67 
.85 

mm. 

0.117 

.138 

.144 
.155 

.153 

.134 
.145 

.134 

.150 
.152 

mm. 
1.17 
1.50 

1.48 
1.59 

1.80 

1.82 
1.59 

1.51 

1.61 
1.53 

mm. 
1.45 
L83 

1.82 
1.86 

1.93 

L84 

1.87 

1.76 

1.90 
1.76 

mm. 
0.56 
.70 

.72 
.70 

.74 

.61 
.71 

.65 

.71 
.65 

5.  HOMALOTYLUS  MEXICANUS,  new  spedes. 

Plate  38,  fig.  5. 

Female. — Agreeing  closely  in  structural  characters  with  flcminius 
(Dalman)  and  terminalis  (Say),  the  head  more  like  the  former 
species  although  not  quite  so  long  as  compared  with  the  width,  and 
thickest  fronto-occipitally  just  opposite  the  middle  of  the  eyes, 
Antennal  scape  slender  as  in  terminaUsy  the  pedicel  one-third  longer 
again  than  the  first  funicle  joint;  funicle  joints  all  longer  than  thick, 
the  first  joint  fully  twice  as  long  as  thick,  the  following  three  about 
a  half  longer  again  than  thick,  the  last  two  slightly  shorter  than  the 
preceding;  club  not  quite  as  long  as  the  three  preceding  joints  com- 
bined. Poetmarginal  vein  nearly  as  long  as  the  stigmal.  Length  of 
body,  1.73;  length  of  head,  0.585;  width  of  head,  0.545;  width  of 
vertex,  0.1 29;  length  of  eye,  0.47;  width  of  eye,  0.26;  length  of  antenna, 
1.51;  width  of  mesoscutum,  0.59;  length  of  forewing,  1.49;  width  of 
forewing,  0.545  mm. 

Head,  underparts  of  thorax,  most  of  pronotum,  and  venter  of 
abdomen  about  raw  sienna  (R.),  the  frontovertex  and  face  shiny 
with  a  slight  bronzy  luster,  the  postorbital  region  slightly  greenish ; 
collar  of  pronotum  and  mesoscutum  brownish  black  with  a  slight 
greenish  luster;  axillae  buckthorn  brown  (R.),  the  scutellum  yellow 
ocher  (R.);  mesoscutum,  propodeum,  and  dorsum  of  abdomen 
shining  blackish  brown;  tegulae  white  with  posterior  margin  blackish 
brown.  Antenna  brownish  black,  with  the  last  two  funicle  joints 
and  the  club  yellowish  white.  Front  and  middle  coxae,  femora 
and  middle  tibiae  yellow  ocher  (R.),  the  coxae  and  front  femora 
slightly  suffused  with  brownish,  the  basal  half  of  middle  tibiae 
considerably  more  brownish;  the  front  tibiae  and  tarsi,  and  hind 
coxae  and  femora  on  outer  side  rather  pale  yellowish  brown;  hind 


Digitized  by 


Google 


156  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  ▼<**  5*. 

legs  otherwise  dark  brown;  spur  of  middle  tibiae  yellowish  white, 
the  middle  tarsi  about  warm  buff  (R.),  the  last  joint  blackish,  and 
the  fourth  joint  slightly  brownish.  WingB  banded  as  in  flamimus 
or  terminalis.  Pubescence  of  scutellum  blackish,  of  the  head, 
mesoscutum  and  metapleura  silvery  white. 

Male. — Not  known. 

Described  from  two  females  (type  and  paratype)  reared  from 
material  of  Ceroputo  yuccae  (Coquillett)  on  agave,  Guadalajara, 
Mexico,  November  10,  14,  1894  (C.  H.  T.  Townsend),  Townsend 
No.  33,  Insectary  No.  572606.  Both  specimens  have  been  partially 
eaten  by  museum  pests  and  the  head  of  the  paratype  is  missing. 

Type— Cat.  No.  22034,  U.S.N.M. 

6.  HOMALOTYLUS  ALBTTARSUS  Gahaa. 

Homahtylus  albitarsus  Gahan,  Canad.  Entom.,  vol.  42,  June,  1910,  p.  206. 

Female. — Agreeing  closely  with  other  forms  of  the  Jlaminius 
group,  the  head  being  slightly  longer  than  wide,  the  vertex  a  little 
wider  than  in  mexicanus,  and  the  ocelli  very  nearly  in  an  equilateral 
triangle.  Antennal  scape  more  flattened  than  in  mexicaaws,  a 
little  expanded  toward  the  apex  and  grooved  beneath;  first  funicle 
joint  about  two-thirds  as  long  as  the  pedicel  and  nearly  a  half  longer 
again  than  thick,  the  following  joints  slightly  shorter  than  the  first, 
and  all  except  the  sixth  a  trifle  longer  than  thick.  Stigmal  and 
postmarginal  veins  nearly  equal  in  length,  the  angle  between  them 
very  acute,  the  stigmal  slender  and  slightly  enlarged  at  apex. 

Sculpture  and  pubescence  as  in  mexicanus,  but  the  frontovertex 
more  opaque  and  the  postorbital  region  smooth.     Length,  1.50  mm. 

Head,  pronotum,  axillae  and  scutellum  about  amber  brown  (R.), 
the  head  being  a  little  paler  and  with  a  slight  greenish  luster  on  post- 
orbital  region;  the  underparts  of  thorax  somewhat  more  yellowish; 
mesoscutum  and  abdomen  blackish  brown,  the  scutum  with  a  slight 
metallic  luster,  the  first  tergite  of  abdomen  a  little  more  yellowish. 
Antennae  blackish  brown,  the  fourth  funicle  joint  fading  into  whitish 
on  the  inner  side  at  apex,  the  following  funicle  joints  and  club  white. 
Front  coxae  and  femora,  most  of  middle  legs,  hind  coxae  and  lower 
margin  narrowly  of  hind  femora  concok>rous  with  the  pleura;  front 
tibiae  and  tarsi  pale  brown;  most  of  hind  femora  and  hind  tibiae 
blackish  brown;  middle  and  hind  tarsi  white,  with  the  last  joint 
brownish;  the  spur  of  middle  tibiae  yellowish  white.  Wings  banded 
as  in  other  species  of  the  jlaminius  group.  Pubescence  as  in  mexi- 
canus. 

Male. — Not  known. 

Redescribed  from  two  females  (type  and  paratype)  reared  from  an 
unknown  Coccinellid  larva,  Washington  County,  Maryland,  August 
2,  1898. 

Type.— Cat.  No.  13223,  U.S.N.M. 
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7.  HOMALOTYLUS  SCYMNI  (Shiner). 

Eutelus  ?  »cymnae  Seumbr,  Trans.  Amer.  En  torn.  Soc,  vol.  2,  Nov.,  1869,  p.  385. 

This  species  remains  unknown  to  the  writer.  The  description 
suggests  aibitarsue  Gahan,  but  there  seems  to  be  enough  difference  to 
avoid  synonymizing  the  latter  species  at  least  for  the  present.  Ash- 
mead,  however,  synonymized  the  species  with  terminate  (Say),  on 
apparently  insufficient  evidence.  Doctor  Shimer  reared  his  speci- 
men from  the  larva  of  a  Scymnvs  species  feeding  on  (Tkermes  pinicor- 
tieis  (Fitch),  probably  at  Mount  Carroll,  Illinois. 

VICINUS  GROUP. 

KST  TO  THE  SFBCIB8  OF  TBI  YKXNU8  OBOUP. 

1.  Head  longer  than  wide,  oral  in  outline 2 

Head  seen  from  in  front  hardly  longer  than  wide,  or  nearly  circular  in  outline; 

head  and  scutellum  orange  rufous,  the  mesoscutum  greenish  black,  legs  dark, 
blackish  brown,  the  hind  tarsi  and  three  middle  joints  of  middle  tarsi  white. 

8.  quaylei,  new  species. 

2.  Head  and  body  not  entirely  black 3 

Head  and  body  black  with  green  and  bluish  luster,  legs  black,  the  hind  tarsi,  and 

the  three  middle  joints  of  the  middle  tarsi  white,  antennae  black,  the  club  and 
more  or  less  of  the  preceding  joint  white 9.  africcmw,  new  species. 

3.  Head  and  scutellum  cadmium  yellow,  the  mesoscutum  and  abdomen  greenish 

black;  front  legs  and  middle  tibiae  pale  brown,  the  middle  femora,  middle  and 
hind  tarsi  whitish,  the  hind  femora  and  tibiae  blackish,  antennae  black,  the 
club  and  last  three  or  four  funicle  joints  yellowish  white.  .10.  oculatus  (Girault). 
General  color  more  or  less  dark  castaneous,  the  mesoscutum  blackish  with  a  greenish 
luster,  the  scutellum  opaque  black;  legs  castaneous  with  front  and  middle 
coxae,  base  of  front  and  middle  femora,  and  the  hind  legs  blackish,  middle  tibial 
spur  yellowish  white,  the  three  middle  joints  of  middle  tarsi  and  the  hind  tarsi 
except  apical  joint  white,  the  lower  margin  of  hind  femora  distally  pale  yellow- 
ish; antennae  black  or  blackish,  the  club  white 11.  vicinus  Silvestri. 

S.  HOMALOTYLTJ8  QUAYLEI.  sew  species. 

Plate  39,  fig.  9. 

Female. — Head  in  frontal  view  very  nearly  circular  in  outline, 
being  a  trifle  longer  than  wide;  the  dorsal  orbits  of  eyes  strongly 
converging  posteriorly  so  that  the  width  of  the  vertex  at  the  posterior 
ocelli  is  less  than  half  that  of  the  face  at  the  lower  corners  of  eyes; 
ocelli  placed  in  a  strongly  acute-angled  triangle,  the  posterior  pair 
about  one-third  nearer  the  occipital  margin  than  to  the  median 
ocellus;  eyes  slightly  longer  than  in  H .  flaminvusy  and  the  head  in 
side  view  somewhat  thicker,  being  thickest  below  the  middle  instead 
of  at  the  middle;  face  slightly  protuberant  between  the  bases  of  the 
antennae  (the  latter  broken  off  in  the  unique  type).  Mandibles 
with  moderately  long  teeth,  the  middle  one  slightly  longer  than  the 
ventral  and  less  acute,  the  inner  or  dorsal  tooth  shortest,  distinctly 
not  forming  a  subtruncate  edge  with  the  middle  tooth,  as  the  emar- 
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gination  between  them  is  distinct.  Thorax  and  abdomen  normal 
for  genus,  the  ovipositor  prominently  protruded,  the  exserted  por- 
tion about  equal  to  one  half  the  length  of  abdomen.  Wings  much 
as  in  H.flaminius,  the  subbasal  area  of  hyaline  cilia  much  narrower, 
the  dark  area  at  extreme  base  larger,  the  median  fascia  broader,  its 
apical  margin  extending  considerably  beyond  the  apex  of  the  vena- 
tion and  distinctly  transversely  truncate;  the  oval  hyaline  area 
reaching  nearly  to  either  margin  of  wing,  the  apical  area  of  dark 
cilia  only  about  a  third  wider  again  than  the  preceding  hyaline  spot 
instead  of  about  twice  as  wide  as  in  H.  flamimus;  the  postmarginal 
almost  as  long  as  the  stigmal  vein.  In  other  structural  respects 
and  in  regard  to  the  sculpture  practically  as  in  H .  flaminius,  except 
that  the  punctures  on  the  front  are  rather  less  numerous  and  not  so 
distinctly  impressed.  Length  of  body,  1.76;  length  of  head,  0.59; 
width  of  head,  0.545;  width  of  vertex,  0.103;  length  of  eye,  0.51; 
width  of  eye,  0.265;  width  of  mesoscutum,  0.60;  length  of  forewing, 
1.41;  width  of  forewing,  0.535;  length  of  ovipositor,  0.305  mm. 

Head,  pronotum,  axillae,  and  scutellum  orange  rufous  (R.),  the 
vertex  dusky  and  together  with  the  frons  slightly  greenish  metallic, 
the  head  otherwise  mostly  bronzy  in  luster,  the  pronotum  narrowly 
greenish  black  along  its  posterior  margin,  mesoscutum  distinctly 
greenish  black  with  a  strong  luster;  metanotum,  propodeum,  and 
abdomen  slightly  bluish  black,  the  dorsum  of  abdomen  with  an 
iridescent  luster;  propleura,  sternum,  prepectal  plates  and  anterior 
margin  of  mesopleura  concolorous  with  pronotum  but  slightly  more 
yellowish,  the  mesopleura  otherwise  shining  clove  brown  (R.); 
tegulae  white  with  the  posterior  margin  dark  brown.  Antennae 
(according  to  field  notes  of  Prof.  H.  J.  Quayle)  black  or  brownish 
black  with  the  last  funicle  joint  and  club  white.  Legs  rather  dark 
or  bluish  brown,  the  front  coxae  and  femora  concolorous  with  pro- 
pleura,  the  femora  being  a  little  duskier,  middle  femora  paler  brown 
with  a  tinge  of  yellowish,  the  middle  tibial  spurs  dilutely  brownish, 
second  and  fourth  joint  of  middle  tarsi  and  the  apex  of  the  first 
joint  yellowish  white;  hind  femora  with  a  bluish  luster  and  a  nar- 
row streak  of  yellow  on  their  posterior  margin  except  on  the  basal 
third,  the  hind  tibiae  more  nearly  black,  the  hind  tarsi  yellowish 
white  except  the  last  joint  and  the  extreme  base  of  the  first  joint. 
The  broad  fascia  of  wings  deeply  pigmented,  as  also  the  triangular 
dark  spot  at  base;  the  apex  of  disk  beyond  the  oval  hyaline  spot 
slightly  pigmented  but  more  evidently  so  than  in  other  species. 
Exserted  part  of  ovipositor  yellowish,  the  apex  becoming  dusky 
Pubescence  on  head  whitish,  on  mesoscutum  pale  brownish,  on  scutel- 
lum black,  and  on  the  metapleura  silvery  white. 

Described  from  one  female  reared  from  citrus  mealy  bug  material 
(Pseudococcus  citri  Risso),  in  August,    1913,   Sicily,   Italy  (H.   J. 
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Quayle),  Quayle's  No.  9.    The  specimen  without  doubt  issued  from 
an  unnoticed  Coccinellid  host. 
Type.— €at.  No.  22035,  U.S.N.M. 

9.  HOMALOTYLU8  AFBICANUS,  new  spedes. 

Female. — Head  shaped  nearly  as  in  H.  Jlaminius,  but  a  little 
narrower,  being  distinctly  although  but  little  longer  than  wide,  the 
sides  more  convex;  as  seen  from  in  front  appearing  broadly  oval; 
eyes  proportionately  longer  than  wide  as  compared  with  H.jlaminius; 
the  dorsal  orbits  strongly  converging  posteriorly,  so  that  the  vertex 
at  the  posterior  ocelli  is  considerably  less  than  half  of  the  width  of 
the  space  between  the  lower  corners  of  eyes;  ocelli  in  a  very  acute- 
angled  triangle,  the  posterior  pair  touching  the  eye-margin,  and 
nearly  as  far  removed  (about  four-fifths  as  far)  from  the  occipital 
margin  as  from  the  median  ocellus;  face  slightly  protuberant  between 
the  bases  of  the  antennae.  Scape  linear,  compressed,  not  at  all 
dilated;  pedicel  as  long  as  the  first  and  three-fourths  of  the  second 
funicle  joint  combined;  funicle  joints  decreasing  slightly  in  length 
distad,  the  first  about  one-half  longer  again  than  wide,  the  sixth 
about  one-fourth  longer  again  than  wide;  club  equal  to  the  last  three 
funicle  joints  combined.  Mandibular  dentition  as  in  H.  quaylei. 
Thorax  and  abdomen  proctically  as  in  H.  jlaminius  but  less  robust 
and  the  ovipositor  protruded  for  a  length  about  equal  to  one-half 
that  of  abdomen.  Wings  rather  small  and  narrow,  only  one-third  of 
forewing  projecting  beyond  apex  of  abdomen,  otherwise  very  nearly 
as  in  H.  quaylei  except  that  the  sub  apical  oval  hyaline  spot  is  some- 
what smaller  and  not  quite  so  close  to  apex  of  disk;  the  postmarginal 
vein  equal  to  the  stigmal  in  length.  Otherwise  in  regard  to  struc- 
tural characters  like  H.  flamirwus;  sculpture  the  same  except  the 
frontovertex  of  head  is  noticeably  more  shining,  and  the  pin-punc- 
tures are  rather  smaller  and  sparser,  but  distinct.  Length  of  body, 
1.72  (to  2.23);  length  of  head,  0.59;  width  of  head,  0.52;  width  of 
vertex,  0.101;  length  of  eye,  0.505;  width  of  eye,  0.244;  length  of 
antennae,  1.35;  width  of  mesoscutum,  0.545;  length  of  forewing,  1.34; 
width  of  forewing,  0.47;  length  of  ovipositor,  0.30  mm. 

Head  metallic,  shiny,  dark  cress  green  (R.);  the  face  and  oral 
margin  sometimes  suffused  with  yellowish  brown  in  certain  lights; 
thorax  and  abdomen  bluish  black,  the  pronotum  and  mesoscutum 
greenish  black,  all  parts  except  the  axillae  and  scutellum  more  or  less 
metallic  shining,  the  dorsum  of  abdomen  iridescent  metallic,  the 
pleura  and  sternum  of  thorax  in  some  specimens  appearing  slightly 
suffused  with  yellowish  brown  in  bright  light;  tegulae  white  with  the 
posterior  margin  blackish.  Antennae  black,  becoming  duller  distad, 
the  last  funicle  joint  varying  from  blackish  to  yellowish  white  like 
the  club.    Legs  black  with  a  slight  bluish  luster  on  the  coxae  and 
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femora,  the  middle  tibial  spur  pale  brownish;  the  front  tarsi  blackish 
brown,  middle  pair  yellowish  white  on  third  and  fourth  joint,  some- 
times also  on  the  second  and  even  on  apex  of  first,  otherwise  blackish 
brown,  hind  pair  yellowish  white  except  on  last  joint  and  first  extreme 
base  of  the  first  joint.  Wings  banded  as  in  H.  quaylei  except  as 
otherwise  noted  above.  Exserted  part  of  ovipositor  sheaths  pale 
brown.  Pubescence  on  head  whitish,  on  metapleura  and  hind  coxae 
silvery  white,  and  on  the  notum  of  thorax  blackish  and  inconspicuous. 

Male. — Similar  to  the  female,  except  that  the  scape  has  a  shallow 
notch  just  beyond  the  middle  on  the  upper  side.  Length  of  body,  1 .68 
mm. 

Described  from  five  females,  two  males  (type,  allotype,  and  para- 
types  otoe)  reared  from  Pseudococcus  material,  undoubtedly  from  a 
Coccinellid  larva,  Cape  Town,  South  Africa.  (Labeled,  "bred  from 
Dactylopius  or  Coccinellid".)  The  manuscript  name  applied  by 
Dr.  Ashmead  has  been  adopted  for  this  species. 

Type.— Cut.  No.  22036,  U.S.N.M. 

10.  HOMALOTYLUS  OCULATUS  (CiraoK). 

Plate  39,  fig.  10. 

Hemaenasoidea  oculata  Girault,  Annals  Entom.  Soc.  Amer.,  vol.  9,  Oct.,  1916; 
p.  308. 

Female. — Head  shaped  as  in  H.  africanus  yet  distinctly  more  nar- 
rowly oval  in  outline  as  viewed  from  in  front,  being  about  one-fifth 
longer  than  wide;  convergence  of  dorsal  orbits  and  position  of  ocelli 
as  in  H.  africanus;  face  slightly  protuberant  between  antennal  bases. 
Scape  linear  and  compressed,  not  dilated;  pedicel  as  long  as  the  first 
and  three-fourths  of  the  second  funicle  joint;  first  funicle  joint  nearly 
a  half  longer  again  than  thick,  the  rest  gradually  shortening,  the  sixth 
only  a  little  longer  than  thick;  club  about  equal  to  the  last  three 
funicle  joints  combined;  mandibular  dentition  approximately  as  in 
H.  africanus.  Thorax  and  abdomen  of  normal  structure,  the  ovi- 
positor protruded  for  a  length  about  equal  to  one-half  that  of  abdomen. 
Wings  practically  as  in  H.  africanus,  except  that  the  medial  cross- 
band  is  a  trifle  wider  and  reaches  slightly  farther  beyond  apex  of 
venation,  the  subapical  hyaline  oval  spot  rather  small  and  about 
equal  to  one-half  or  a  little  less  than  half  the  width  of  the  intervening 
space  to  apex  of  disk;  the  postmarginal  vein  equal  to  the  stigmal 
vein.  In  other  structural  details  similar  to  H.flaminius,  quaylei,  etc.; 
the  sculpture  on  the  head,  axillae  and  scutellum  considerably  finer 
and  more  alutaceous,  the  pin  punctures  on  head  evanescent  and  hardly 
evident  without  the  closest  scrutiny;  sculpture  of  the  other  parts  of 
the  body  not  differing  noticeably  from  that  of  H.flaminius,  although 
finer  on  abdomen.  Length  of  body,  (1.48  to)  1.65;  length  of  head, 
0.57;  width  of  head,  0.48;  width  of  vertex,  0.096;  length  of  eye,  0.48; 
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width  of  eye,  0.235;  length  of  antenna,  1.19;  width  of  mesoscutum, 
0.54;  length  of  forewing,  1.43;  width  of  forewing,  0.535;  length  of 
ovipositor,  0.30  mm. 

Scutellum  and  most  of  prothorax  cadmium  yellow  (R.),  the  head 
somewhat  paler  or  light  cadmium  yellow  (R.)  suffused  with  deeper 
yellow  or  brownish  at  the  vertex;  pronotum,  except  on  the  sides,  and 
the  mesoscutum  greenish  black,  with  a  metallic  luster,  axillae  dark  red- 
dish brown  or  more  or  less  brown  medially,  otherwise  like  scutellum, 
metanotum  and  propodeum  purer  shining  black;  anterior  corner  of 
mesopleura  cadmium  yellow  shading  gradually  into  blackish  brown 
on  the  remaining  part  which  is  shining  but  hardly  metallic;  tegulae 
white  with  the  posterior  margin  broadly  dark  brown;  abdomen 
black,  appearing  slightly  bluish  in  certain  lights,  or  iridescent  metallic 
in  others,  the  venter  duller  and  more  brownish;  ovipositor  sheaths 
pale  cadmium  yellow  with  apex  blackish  brown.  Antennae  blackish 
brown  shading  into  yellowish  white  or  pale  yellow  on  distal  half  of 
flagellum,  the  last  three  funicle  joints  pale  and  the  preceding  joint 
also  in  some  specimens.  All  the  coxae  dark  brown  or  blackish  brown, 
the  front  pair  somewhat  suffused  with  brownish  yellow;  front  femora 
brownish  yellow,  the  tibiae  and  tarsi  brownish  black;  middle  legs 
(except  coxae)  yellowish  white  with  the  tibiae  pale  brown,  darker 
along  upper  margin;  hind  femora  blackish  brown  with  the  lower 
margin  narrowly  yellowish,  or  entirely  brownish  yellow,  darker  at 
base  and  more  yellowish  toward  apex  and  along  inferior  margin,  the 
tibi&e  blackish,  and  the  hind  tarsi  yellowish  white  with  the  last  joint 
somewhat  brownish.  Wings  banded  as  in  H.jlaminius  except  as  noted 
above.  Pubescence  on  head  very  fine,  and  silky,  whitish  in  color; 
on  the  pronotum  and  scutum  rather  abundant,  conspicuous,  silvery 
white  in  color,  on  the  scutellum  appearing  whitish  in  certain  lights, 
but  in  others  blackish,  the  apex  furnished  with  about  three  or  four 
longer  hairs  on  each  side,  which  are  suberect  and  inclined  inward  to 
inclose  a  quadrate  bare  spot;  metapleura  and  hind  coxae  furnished 
with  usual  appressed  silvery  white  pubescence. 

Male. — Similar  to  the  female  except  that  the  scape  has  a  rather 
deep,  rounded  notch  or  emargination  just  beyond  the  middle  on  the 
upper  margin.  The  coloration  of  the  single  specimen  is  slightly 
paler  than  in  any  of  the  females,  as  the  axillae  are  practically  entirely 
concolorous  with  the  scutellum,  the  mesopleura  more  brownish, 
and  the  middle  tibiae  yellow  instead  of  pale  brown.  Length  of 
body,  1.57  mm. 

Redescribed  from  three  females  and  one  male  reared  from  larvae 
of  Scymnus  hipunctatus  Kugelann,  Manila,  Philippine  Islands  (H.  S. 
Smith  and  D.  T.  Fullaway).     The  host  may  not  be  correctly  de- 
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termined,  but  is  a  common  species  at  Manila  and  has  been  introduced 
thence  to  California  as  an  enemy  of  Pseudococetu  citri  (Risso). 

The  type  female  of  Herruienasoidea  oculata  GirauU  also  examined. 

This  species  is  most  closely  related  to  H.  vicinus  Silvestri  and  the 
male  has  a  peculiar  notch  on  the  upper  margin  of  the  scape  as  in 
that  species,  although  rather  better  developed. 

Type.— Cat.  No.  19949,  U.S.N.M. 

11.  HOMALOTYLUS  VICINUS  SUvestri. 

Homalotylus  vicinus  Silvestri,  Boll.  Portici  Lab.,  vol.  9,  Feb.,  1915,  p.  293; 
figs.  50-51. 

This  species  has  not  been  seen  by  the  writer.  It  was  reared  by 
Silvestri  from  the  larva  of  a  Scymnine,  Nephus  vetustus  Weise,  at 
Nefasit,  Eritrea,  Africa. 

COCBKKELLI  GBOTJP. 

SET  TO  THE  SPECIES  OF  THE  COCKER  EL  LI  GROUP. 

1.  Head  dark  colored,  diamine  brown  or  raw  umber,  with  a  distinct  metallic  luster.  .4 
Hoarf  brownish  yellow  with  the  metallic  luster  weak  or  absent 2 

2.  Frontovertex  with  an  evanescent  metallic  luster;  pubescence  of  scutellum  dark 

colored;  ovipositor  not  over  a  third  as  long  as  the  abdomen 3 

Frontoverter  not  at  all  metallic;  scutellum  with  a  pale  pubescence;  ovipositor 
over  one-half  as  long  as  the  abdomen;  head  and  underparts  of  thorax  ochraceous 
orange,  the  scutellum  and  axillae  cadmium  yellow,  the  meeoscutum  dark  brown 
to  blackish  with  a  greenish  luster  centrally;  antennae  black,  the  club  and  pre- 
ceding joint  white;  front  and  middle  legs  and  hind  tarsi  pale  yellowish,  hind 
leffa  otherwise  dark  brown  or  blackish  except  base  of  femora  and  the  coxae. 

12.  cockerelH,  new  species. 

3.  Ovipositor  about  one-third  as  long  as  abdomen;  coloration  nearly  as  in  cackereUx; 

antennae  black,  the  club  white;  legs  dark  brown  or  blackish  with  the  coxae, 
front  and  middle  femora  yellowish,  the  spur  of  middle  tibiae  and  the  middle 

tarsi  yellowish  white 13.  affinis,  new  species. 

Ovipositor  about  one-fourth  as  long  as  abdomen;  coloration  nearly  as  in  the  two 
preceding  species;  antennae  black  with  club  and  preceding  joint  white,  legB 
paler  than  in  affinis,  the  hind  tibiae  only  remaining  dark  brown. 

14.  brevicauda,  new  species. 

4.  Ovipositor  fully  one-half  as  long  as  abdomen;  front  moderately  punctate;  teeth  of 

mandibles  short;  head  raw  umber  with  a  strong  bronzy  metallic  luster,  meeos- 
cutum metallic  greenish  black,  the  scutellum  yellowish;  front  and  hind  legs 
dark  brown  or  blackish,  the  front  tarsi  pale  brown ;  middle  legs  and  also  sometimes 
the  front  femora  brownish  yellow,  the  tibiae  paler  apically,  the  spur  and  tarsi, 
except  last  joint,  pale  yellowish;  antennae  black,  the  last  funicle  joint  and 

club  white 15.  hyperaspidis,  new  species. 

Ovipositor  about  one-third  as  long  as  abdomen;  front  unusually  thickly  punctate; 
teeth  of  mandibles  rather  long;  head  diamine  brown,  the  metallic  luster  not 
strong,  thorax  as  in  hyperaspidis  but  the  scutellum  more  ferruginous;  front  and 
hind  legs  dark  brown  with  a  strong  metallic  purplish  luster  on  front  femora, 
middle  legs  yellowish  brown,  the  tibial  spur  and  tarsi  pale  yellowish;  antennae 
black,  the  last  two  funicle  joints  and  club  yellowish  white. 

16.  punetifrons,  new  species. 


Digitized  by 


Google 


K0.2298.  PARASITIC  CHALCIDOID  FLIES— TIMBERLAKE.  168 

12.  HOMALOTYLU8  COCKBRELLI,  mw  species 

Plate  39,  fig.  6. 

Female. — Head  in  general  shape  much  as  in  H.  Jlamimus,  being 
a  trifle  (about  one-thirteenth  by  measurement)  longer  than  wide, 
and  widest  across  the  middle  of  the  eyes;  dorsal  orbits  not  strongly 
convergent  behind,  the  width  of  vertex  at  the  posterior  ocelli  being 
a  little  more  than  half  the  distance  between  the  lower  corners  of 
eyes;  ocelli  in  an  equilateral  triangle  or  nearly  so,  the  posterior  pair 
in  smaller  specimens  about  one-third  more  farther  apart  than  dis- 
tance from  either  to  the  anterior  ocellus,  or  to  the  occipital  margin, 
or  in  larger  specimens  (with  the  vertex  proportionately  narrower)  the 
posterior  pair  are  a  little  closer  together  than  space  to  anterior  ocellus, 
and  to  the  same  degrees  farther  from  the  occipital  margin,  ocellar 
angle  about  60°  to  75°;  the  occipital  margin  more  rounded  than  in 
H.  Jlamimus;  eyes  shaped  about  as  in  Jlamimus  but  slightly  wider 
below  the  middle;  the  face  slightly  protuberant  between  the  antennal 
sockets.  Antennal  scape  linear,  compressed;  the  pedicel  as  long  as 
the  first  funicle  joint  and  three  fourths  of  the  second  joint  combined; 
the  first  funicle  joint  about  twice  as  long  as  thick,  the  following  joints 
becoming  gradually  a  little  shorter  but  hardly  thicker,  the  sixth  being 
about  a  third  longer  than  thick;  club  nearly  as  long  as  the  three  pre- 
ceding joints  combined.  Mandibles  with  three  short  subequal  blunt 
teeth,  the  middle  one  slightly  longer.  Thoracic  and  abdominal 
structure  not  deviating  from  the  usual  type,  the  ovipositor  protruded 
for  a  length  about  equal  to  one-half  to  two-thirds  of  the  length  of  the 
abdomen,  dependent  upon  how  much  the  latter  is  contracted.  Wings 
similar  to  those  of  H.  jlamimus,  the  medial  cross-band  of  dark  colored 
cilia  a  little  wider,  its  basal  margin  much  less  oblique,  and  the  apical 
margin  straight  instead  of  a  little  convex,  the  subapical  oval  spot  of 
transparent  cilia  large,  reaching  nearly  to  either  margin,  its  width 
nearly  equal  to  the  apical  area  of  dark  colored  cilia;  stigmal  vein 
distinctly  narrowed  at  its  middle,  the  apex  thus  appearing  more  tri- 
angular than  in  jlamimus,  the  postmarginal  vein  equal  in  length  to 
the  stigmal.  Sculpture  much  as  in  Jlamimus  but  considerably  finer, 
somewhat  so  on  the  head  and  especially  so  on  the  axillae  and  scu- 
tellum  which  are  entirely  opaque  alutaceous,  the  reticulations  of  the 
first  tergite  of  abdomen  all  a  little  longer  than  wide,  and  their  longer 
axes  all  running  longitudinally  except  across  the  base  of  the  tergite 
and  not  at  all  coarser  at  the  middle;  pin-punctures  on  head  rather 
numerous  but  very  small  and  shallow.  Length  of  body  (1 .15  to  1 .83  )f 
1.73;  length  of  head,  0.565;  width  of  head,  0.535;  width  of  vertex, 
0.160;  length  of  eye,  0.41;  width  of  eye,  0.24;  length  of  antenna, 
1.39;  width  of  mesoscutum,  0.55;  length  of  forewing,  1.52;  width  of 
forewing,  0.56;  length  of  ovipositor,  0.405  mm. 
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Head  ochraceous  orange  (R.),  the  cheeks  and  postorbital  area  of 
head  with  a  trace  of  greenish  luster;  pronotum  and  mesoscutum  dark 
brown  or  less  suffused  with  black  especially  on  the  middle  of  the  scu- 
tum, sometimes  entirely  brownish,  or  entirely  blackish  with  a  slight 
greenish  metallic  luster;  axillae  and  scutellum  cadmium  yellow  (R.), 
tegulae  white  with  the  apical  margin  dark  gray  or  blackish,  metano- 
tum,  propodeum,  and  metapleura  shining  brownish  black;  pleura  and 
under  parts  of  thorax  about  concolorous  with  the  head,  the  posterior 
part  of  mesopleura  sometimes  suffused  with  brownish;  abdomen 
mostly  like  head  and  pleura  but  more  shining,  the  venter  dusky 
apically  and  the  apical  half  of  dorsum  blackish,  the  luster  especially 
strong  on  the  dorsum  and  somewhat  iridescent,  ovipositor  concolor- 
ous with  the  apical  fourth  blackish.  Antennae  black,  the  scape  brown- 
ish, especially  on  the  upper  side  and  toward  the  base,  the  fifth  funicle 
joint  changing  to  whitish  at  the  apex,  the  sixth  joint  and  club  yel- 
lowish white.  Legs  concolorous  with  pleura  of  thorax,  the  middle 
coxae  blackish,  the  hind  femora  most  often  suffused  with  blackish  on 
apical  half  of  outer  surface  and  along  the  dorsal  margin  of  the  inner 
surface,  the  hind  tibiae  blackish  brown;  middle  tibiae,  especially 
apically,  the  spur  and  the  middle  and  hind  tarsi  considerably  paler 
yellow,  the  last  joint  of  all  tarsi  dark  brown  or  blackish.  Wings 
banded  as  in  flaminius  except  as  noted  above.  Pubescence  of  head 
and  thorax  entirely  whitish,  most  prominent  on  the  dark  colored 
mesoscutum  and  pronotum,  the  metapleura  and  hind  coxae  densely 
silvery  white  pubescent;  the  scutellum  in  addition  has  two  short 
black  bristles  on  each  side  at  the  apex. 

Male. — Entirely  similar  to  the  female  in  structural  and  coloration 
characters,  but  averaging  slightly  smaller  in  size.  Length  of  body, 
1.07  to  1.51  mm. 

Described  from  ten  females,  five  males  (type,  allotype,  paratypes 
a-m)  reared  from  the  larvae  of  Hyperaspis  trimaculata  (Linnaeus) 
associated  with  Dactylopius  confusus  Cockerell,  on  Opuntia  or  col- 
lected at  Dactylopius  colonies  on  Opuntia,  Brownsville,  Texas,  Janu- 
ary 20  to  July  8,  1915  (P.  H.  Timberlake). 

The  following  material  also  examined:  A  large  series  collected  or 
reared  with  the  types,  January  20  to  July  8,  1915;  two  females  reared 
July  4,  1915,  from  a  single  host  of  the  same  species,  collected  at  San 
Antonio,  Texas,  January  9;  four  females,  one  male,  reared  from  a 
Coccinellid  larva  associated  with  Dactylopius  species  (the  host  larva 
probably  the  same  as  above),  Guanajuato,  Mexico,  Insectary  No. 
5859°a  (U.S.D.A.);  six  females,  two  males,  reared  from  Dactylopius 
confusus  material,  Point  Isabel,  Texas  (C.  H.  T.  Townsend),  Town- 
send  No.  650;  six  females,  two  males,  reared  from  Dactylopius 
material,  La  Puerta,  Tamaulipas,  Mexico   (C.  H.  T.  Townsend), 
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Townsend  No.  650.  The  last  two  series  labeled  "from  (or  on) 
Coccus  cacti/1  the  first  record  undoubtedly  referring  to  D.  conjusus 
and  the  second  probably  so. 

The  name  adopted  for  this  species  is  one  used  by  Dr.  L.  O.  Howard 
in  manuscript. 

Type.— Cat.  No.  22037,  U.S.N.M. 

13.  HOMALOTYLUS  AFFINIS,  new  ■pedes. 

Plate  39,  fig.  8. 

Female. — Very  similar  to  H.  cockereUi,  but  differing  as  follows: 
Head  about  one-fourteenth  longer  than  wide,  the  width  of  the 
vertex  at  the  posterior  ocelli  proportionately  wider  in  comparison 
with  the  width  of  head,  but  practically  the  same  in  comparison  with 
the  width  of  frons  at  the  lower  corners  of  eyes,  being  almost  exactly 
one-sixth  more  than  half  that  width;  the  posterior  ocelli  somewhat 
farther  apart  than  distance  from  either  to  the  median  ocellus,  the 
ocellar  angle  about  75°;  eyes  slightly  smaller  or  narrower  than  in 
cockereUiy  being  hardly  wider  on  the  lower  half  than  above.  Anten- 
nae similar,  the  pedicel  as  long  as  the  first  funicle  joint,  together 
with  three-fifths  of  the  second;  first  funicle  joint  one-fourth  longer 
than  thick,  the  following  becoming  slightly  shorter  and  thicker,  the 
sixth  about  as  long  as  thick;  club  as  long  as  the  last  three  funicle 
joints  combined,  the  under  side  obliquely  truncate  on  the  apical 
two-thirds,  rather  indistinctly  three-jointed,  the  sutures  being  visible 
under  high  magnification.  Mandibles  practically  the  same.  Thoracic 
and  abdominal  structure  as  in  cockereJM,  except  that  the  ovipositor 
is  much  more  shortly  protruded,  being  about  only  one-fourth  as  long 
as  the  abdomen.  Wings  with  the  ciliary  bands  practically  the  same, 
the  subapical  hyaline  spot  a  little  smaller;  the  stigmal  vein  less 
constricted  toward  the  base,  the  apex  appearing  less  enlarged;  the 
postmarginal  subequal  to  the  stigmal.  Sculpture  of  the  head  con- 
siderably more  evident  than  in  cocierdli,  the  punctures  hardly 
larger  except  possibly  on  the  vertex,  but  more  deeply  impressed, 
the  pin  punctures  rather  more  numerous;  axillae  and  scutellum  with 
evident  punctulate  sculpture  about  as  in  jUvmimus;  the  first  tergite 
of  the  abdomen  with  the  reticulations  much  longitudinally  narrowed 
on  the  sides,  becoming  gradually  transversely  lengthened  across  the 
base,  and  a  little  coarser  and  more  equilateral  on  the  medio-apical 
part;  sculpture  otherwise  of  the  usual  type.  Length  of  body  (1 .39  to) 
1.70;  length  of  head,  0.587;  width  of  head,  0.538;  width  of  vertex, 
0.185;  length  of  eye,  0.434;  width  of  eye,  0.230;  length  of  antennae, 
1.26;  width  of  mesoscutum,  0.540;  length  of  forewing,  1.32;  width  of 
forewing,  0.500;  length  of  ovipositor,  0.227  mm. 

Head  nearly  Mars  yellow  (R.),  the  clypeal  margin  more  yellowish, 
the  frontovertex  more  brownish  with  an  obscure  bronzy  metallic 
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luster;  mesoscutum  and  posterior  margin  of  pronotum  shining  Sudan 
brown  (R.)  appearing  darker  in  some  lights  and  with  a  slight  greenish 
luster;  axillae  and  scutellum  cadmium  yellow  (R.),  the  former  some- 
times more  brownish;  tegulae  white,  with  the  posterior  margin  brown; 
metanotum  and  propodeum  shining  reddish  black;  underparts  of 
thorax  about  concolorous  with  the  head,  or  somewhat  more  yellow, 
the  posterior  part  of  mesopieura  appearing  slightly  brownish;  center 
of  abdomen  brownish  yellow,  the  dorsum  Sudan  brown  (R.),  but 
darker  apically  (in  one  specimen,  paratype  a,  the  basal  half  of  the 
dorsum  is  brownish  yellow  like  the  center);  ovipositor  brownish 
yellow,  becoming  blackish  on  the  apical  third.  Antennal  scape 
brownish,  the  pedicel  and  funicle  black,  the  club  yellowish  white. 
Legs  at  base  concolorous  with  underparts  of  thorax,  the  front  tibiae 
brownish,  the  front  tarsi  dark  brown,  middle  tibiae  dark  brown  with 
apex  more  yellowish,  the  spur  yellowish  white,  the  middle  tarsi 
pale  yellowish,  the  last  one  or  two  joints  dark  brown;  hind  legs  with 
the  coxae  concolorous  with  the  posterior  part  of  the  mesopieura,  the 
femora  shading  into  brownish  on  the  apical  half,  the  tibiae  and  tarsi 
brownish  black.  Wings  banded  as  in  cockeretti  except  as  noted 
above.  Pubescence  of  head,  pronotum,  and  mesoscutum  white,  that 
of  scutellum  black;  the  thick,  appressed  pubescence  of  metapleura 
and  hind  coxae  silvery  white. 

Described  from  three  females  (type  and  paratypes  a-b)  roared 
from  larvae  of  Hyperaspis  oscvians  LeConte,  in  colonies  of  Dactylopius 
confusus  Cockerell,  Uplands,  California,  June  and  October,  1914 
(C.  P.  Clausen),  Clausen's  No.  8. 

Type.— Cat.  No.  22038,  U.S.N.M. 

14.  HOMALOTYLUS  BREVICAUDA,  mw  speck*. 

Plate  40,  fig.  13. 

Female. — Differs  from  H.  affirm  in  the  following  respects:  Head 
practically  as  wide  as  long,  and  almost  perfectly  circular  in  outline 
when  viewed  from  in  front,  the  width  of  the  vertex  at  the  posterior 
ocelli  narrower  than  in  affirm  in  comparison  with  the  width  of  head 
and  a  trifle  less  than  one-half  the  distance  between  the  lower  corners 
of  eyes;  ocelli  in  an  equilateral  triangle,  or  nearly  so,  the  posterior 
pair  about  equidistant  from  the  occipital  margin  and  the  median 
ocellus;  eyes  a  little  wider  in  proportion  to  their  length  than  in 
affirm,  and  widest  at  the  middle.  Antennal  scape  slightly  dilated 
on  the  lower,  inner  margin  of  the  apical  half;  pedicel  as  long  as  the 
first  funicle  joint,  together  with  four-fifths  of  the  second;  first  five 
funicle  joints  practically  equal  in  length,  being  very  slightly  longer 
than  wide,  the  sixth  slightly  shorter  than  the  others  and  about  as 
long  as  wide,  and  no  wider  than  the  first;  club  indistinctly  sutured, 
the  underside  obliquely  truncate  to  the  apex  of  the  first  joint,  the 
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length  almost  equal  to  the  last  three  funicle  joints  combined. 
Thoracic  and  abdominal  structure  as  in  affirm,  except  that  the  ovi- 
positor is  slightly  shorter.  Wings  practically  as  in  affirm  with  the 
subapical  hyaline  spot  very  slightly  larger.  Middle  tibial  spur 
noticeably  longer  than  the  first  tarsal  joint  (not  or  hardly  longer  in 
other  species).  Sculpture  practically  the  same  as  in  affiw/is  through- 
out. Length  of  body,  (1.40  to)  1.83;  length  of  head,  0.62;  width  of 
head,  0.62;  width  of  vertex,  0.169;  length  of  eye,  0.47;  width  of  eye, 
0.28;  length  of  antennae,  1.46;  width  of  mesoscutum,  0.62;  length  of 
forewing,  1.51 ;  width  of  forewing,  0.57;  length  of  ovipositor,  0.19  mm. 

Coloration  entirely  like  that  of  affirm  except  for  the  following  par- 
ticulars: Funicle  more  brownish  black,  the  last  joint  white  like  the 
club;  legs  paler,  the  front  tibiae  with  hardly  more  brown  than  the 
front  femora,  the  front  tarsi  pale  brown,  the  middle  tibiae  only 
slightly  brownish  toward  the  base,  the  hind  femora  very  slightly 
brownish,  the  hind  tibiae  dark  brown,  the  hind  tarsi  paler  brown  or 
even  yellowish  brown;  abdomen  sometimes  suffused  with  yellowish 
at  the  base  of  the  dorsum  and  becoming  almost  blackish  toward  the 
apex,  the  ovipositor  sheaths  hardly  darker  at  the  apex. 

Male. — Entirely  similar  to  the  female.     Length,  1.44  mm. 

Described  from  four  females,  one  male  (type,  allotype,  and  para- 
types  a-c),  reared  from  a  Scymnine  larva  associated  with  an  Orthezia 
species  on  Hymenoclea  monogyra,  Ignacio,  Durango,  Mexico,  October 
12,  1894  (C.  H.  T.  Townsend),  Insectary  No.  6448°.  Three  other 
specimens  of  uncertain  sex  from  the  same  series  but  much  eaten  by 
pests  may  be  considered  metatypes. 

Type.— Cat.  No.  22039,  U.S.N.M. 

15.  HOMALOTYLUS  HYPERASPIDIS,  new  species. 

Plate  39,  fig.  7. 

Female. — Head  nearly  circular  in  outline  when  viewed  from  in 
front,  being  very  slightly  longer  than  wide,  the  width  of  the  vertex 
at  the  posterior  ocelli  a  little  over  one-half  the  width  of  the  frons  at 
the  lower  corners  of  eyes,  the  ocelli  very  nearly  in  an  equilateral 
triangle,  the  median  ocellus  being  a  trifle  farther  from  either  of  the 
posterior  pair  than  the  distance  between  the  latter  which  are  situated 
at  the  usual  distance  from  the  occipital  margin;  eyes  noticeably 
wider  across  the  lower  half.  Antennal  scape  as  long  as  the  first 
funicle  joint  together  with  one-half  of  the  second;  the  first  funicle 
joint  nearly  one-half  longer  again  than  thick,  the  following  joints 
nearly  equal  and  a  little  longer  than  thick;  club  as  long  as  the  last 
two  funicle  joints  together  with  two-thirds  of  the  fourth  joint,  solid 
and  strongly  obliquely  truncate  on  the  inner  side  to  or  nearly  to  the 
base.  Mandibles  with  three  short,  rather  blunt,  and  nearly  equal 
teeth.    Thorax  and  abdomen  of  the  usual  structure,  the  ovipositor 
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protruded  for  a  length  fully  equal  to  one-half  that  of  the  abdomen  or 
a  little  more.  Wings  with  median  cross-band  somewhat  convex  on 
its  apical  margin,  the  subapical  hyaline  area  reaching  nearly  to  either 
margin  of  wing  and  about  one-fourth  narrower  than  the  apical  area 
of  dark  colored  cilia;  postmarginal  vein  about  as  long  as  the  stigmal, 
unusually  thickened  proximad  and  completely  obliterating  the  space 
between  its  own  base  and  that  of  the  stigmal  vein,  so  that  without 
careful  examination  the  marginal  vein  appears  to  be  fully  thrice  as 
long  as  thick,  or  much  longer  than  it  actually  is,  stigmal  vein  very 
slender  but  becoming  somewhat  enlarged  at  apex.  Sculpture  about 
as  in  H.  cockereUi  except  that  the  pin  punctures  of  the  head  are 
larger  and  deeper,  the  reticulations  on  the  first  tergite  of  abdomen 
a  little  coarser  than  in  cockereUi,  but  much  finer  than  in  flaminius, 
being  longitudinally  lengthened  on  the  sides,  transversely  lengthened 
toward  the  base,  and  becoming  no  larger  and  mostly  pentagonal  at 
the  middle  of  the  posterior  margin,  the  extreme  base  of  the  tergite 
remaining  smooth.  Length  of  body,  (1.50  to)  1.76;  length  of  head, 
0.587;  width  of  head,  0.571 ;  length  of  eye,  0.448;  width  of  eye,  0.258; 
width  of  vertex,  0.176;  length  of  antenna,  0.46;  width  of  mesoscutum, 
0.575;  length  of  forewing,  1.51;  width  of  forewing,  0.552;  length  of 
ovipositor,  0.394  mm. 

Head  antique  brown  (R.)  with  a  rather  pronounced  bronzy  luster 
on  face  and  frontovertex  and  a  greenish  luster  on  the  cheeks  and 
postorbital  region;  pronotum  and  mesoscutum  metallic  greenish 
black,  the  axillae  dull  antique  brown,  the  scuteilum  deep  chrome 
(R.),  the  metanotum  and  propodeum  shining  brownish  black, 
tegulae  white  with  the  posterior  margin  blackish,  underparts  of  thorax 
antique  brown;  abdomen  shining  blackish  brown  with  a  strong  green 
and  iridescent  luster  especially  at  the  base,  the  venter  suffused 
with  antique  brown  but  much  darker  at  the  sides,  the  ovipositor 
sheaths  brown  at  the  base  and  blackish  on  the  apical  third.  Antennae 
black,  with  the  sixth  funicle  joint  and  club  yellowish  white.  Legs 
raw  sienna  (R.)  with  the  coxae,  front  tibiae  and  hind  femora  raw 
umber  (R.),  the  hind  tibiae  blackish,  the  middle  tibiae  somewhat 
dark  brownish  at  base  and  becoming  pale  orange  yellow  (R.)  at  apex, 
the  spur  and  the  middle  tarsi  a  little  paler,  the  last  joint  of  all  tarsi 
blackish.  Wings  banded  with  fuscous  as  in  other  species  with  the 
peculiarities  noted  above.  Pubescence  of  head  and  mesoscutum 
whitish,  of  the  scuteilum  blackish,  and  that  of  the  metapleura  silvery 
white. 

Male. — Entirely  similar  to  the  female  throughout.  Length, 
1.40  mm. 

'  Described  from  four  females,  one  male  (type,  allotype,  and  para- 
types  a-c)  reared  from  larvae  and  pupae  of  Hyperaspis  undulata 
(Say),  Murray,  Utah,  July  12-29,   1913,  and  spring  of  1914,  the 
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attar  from  a  single  larva  collected  Sept.  22,  1913  (L.  P.  Rockwood), 
Salt  Lake  Laboratory  No.    1551;  and  one  female   (paratype  d), 
Lob  Angeles  County,  California  (D.  W.  Coquillett). 
Type.— Cat.  No.  22040,  U.S.N31. 

If.  HOMALOTYLUS  PUNCTIFRONS,  new  species. 

Female. — Closely  related  to  H.  hyperaspidis  and  differing  structur- 
ally as  follows:  Head  barely  longer  than  wide  and  except  for  the 
broadly  truncated  oral  margin  appearing  circular  in  outline  whan 
viewed  from  in  front,  width  of  the -vertex  at  the  posterior  ocelli 
noticeably  more  than  one-half  the  width  of  the  frons  at  the  lower 
corners  of  eyes,  both  of  these  spaces  being  greater  than  in  hyper- 
aspidis;  ocelli  nearly  in  an  equilateral  triangle,  the  median  ocellus 
being  slightly  closer  to  either  of  the  posterior  pair  than  the  distance 
between  the  latter;  eyes  considerably  narrower  than  in  hyperaspidis 
and  hardly  perceptibly  narrower  on  the  lower  half.  Antennal  scape 
noticeably  slenderer  than  in  hyperaspidis  and  barely  expanded 
apically  on  the  inner  margin;  pedicel  as  long  as  the  first  funicle 
joint  together  with  one-half  of  the  second;  all  the  funicle  joints 
longer  than  thick,  the  first  nearly  twice  as  long  as  thick,  the  following 
gradually  shortening,  the  sixth  about  one-fourth  longer  than  thick; 
club  (broken  off  at  apex)  probably  about  as  long  as  the  last  two 
funicle  joints  together  with  one-half  of  the  fourth  joint.  Mandibles 
with  the  three  teeth  considerably  longer  and  sharper  than  in  hyper- 
aspidis (or  other  species),  the  inner  or  dorsal  tooth  being  much 
shorter  than  the  other  two.  Ovipositor  slightly  shorter  than  in 
hyperaspidis,  being  nearly  one-half  as  long  as  abdomen.  Wings 
poorly  preserved  in  the  unique  type,  but  enough  remains  to  show 
that  they  are  of  the  usual  type,  the  ciliary  banding  apparently  much 
as  in  hyperaspidis;  the  postmarginal  vein  thickened  at  the  base  as  in 
that  species,  but  the  stigmal  considerably  shorter  and  not  nearly 
so  slender,  being  noticeably  shorter  than  the  postmarginal  with  the 
thickened  apical  part  nearly  as  long  as  the  slender  basal  part.  Sculp- 
ture throughout  much  as  in  hyperaspidis  but  the  pin-punctures  on 
the  head  considerably  more  numerous,  the  minute  punctatkm 
of  the  scutellum  rather  finer  and  hardly  evident  under  a  magnifi- 
cation of  65  diameters;  the  reticulations  of  the  first  abdominal 
tergite  much  less  lengthened  on  the  sides  and  more  transversely 
lengthened  at  the  middle  of  the  posterior  margin,  and  the  smooth 
or  nearly  insculptate  area  across  the  base  a  little  wider.  Length 
f  body,  1.75;  length  of  head,  0.601;  width  of  head,  0.582;  width 
of  vertex,  0.188;  length  of  eye,  0.467;  width  of  eye,  0.237;  length 
of  antenna  (estimated  in  part,  the  tip  of  the  club  being  broken  off), 
1.51;  width  of  mesoscutum,  0.559;  length  of  ovipositor,  0.244  mm. 
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Head  liver  brown  (R.),  the  metallic  luster  weak  and  indeter- 
minate, cheeks,  postorbital  region  and  occiput  raw  umber  (R.)  with 
a  slight  greenish  luster,  the  oral  margin  of  face  raw  sienna  (R.)j 
pronotum,  mesoscutum,  metanotum,  and  propodeum  shining  black- 
ish, the  luster  of  the  scutum  hardly  greenish,  scutellum  antique 
brown  (R.),  the  axillae  much  darker  brown,  tegulae  white  with  a 
large  triangular  brown  mark  on  the  posteiior  margin;  underparts  of 
thorax  raw  sienna,  the  upper  part  of  mesopleura  suffused  with  brown 
and  with  a  slight  suggestion  of  purple;  abdomen  shining  blackish 
with  a  greenish  luster,  the  venter  and  apex  of  dorsum  more  brown- 
ish; ovipositor  sheaths  blackish  brown  with  the  basal  third  pale 
yellowish  brown.  Antennae  black  with  the  last  two  funicle  joints 
and  the  club  yellowish  white.  LegB  blackish  brown,  the  front  and 
hind  coxae  and  front  femora  somewhat  purplish;  the  middle  femora 
and  apex  of  middle  tibiae  much  paler  or  about  antique  brown  (R.) 
the  middle  tarsi  and  tibial  spur  pale  orange  yellow  (R.),  the  last 
tarsal  joint  blackish.  Wings  banded  apparently  as  in  hyperaspidis. 
Pubescence  as  in  hyperaspidiSj  except  that  that  of  the  scutellum  is 
more  abundant  and  whitish. 

Described  from  one  female  (type),  Jacksonville,  Florida,  pre- 
sumably collected  by  W.  H.  Ashmead. 

Type.—C&t.  No.  22041,  U.S.N.M. 

ANISOTYLUS,  new  genus. 

Female. — Head  moderately  thick  fronto-occipitally,  the  face  some- 
what inflexed,  as  seen  from  the  side  the  outline  of  the  dorsal  part 
convex,  the  facial  outline  straight,  the  two  meeting  each  other 
roughly  in  an  angle  of  somewhat  more  than  90°;  seen  from  in  front 
the  outline  of  the  dorsal  part  of  head  circular,  the  effect  broken  below 
by  the  moderately  converging  cheeks  and  the  transversely  arched 
and  broad  oral  margin;  the  frontovertex  moderately  narrow,  the 
length  being  nearly  thrice  the  width,  the  dorsal  orbits  slightly  diverg- 
ing anteriorly;  ocelli  in  an  acute-angled  triangle,  the  posterior  pair 
almost  touching  the  eye  margins;  eyes  nearly  twice  as  long  as  wide, 
the  dorsal  orbits  convex,  the  ventral  nearly  straight,  the  longer 
axis  much  more  nearly  parallel  with  plane  of  the  frontovertex  than 
of  either  the  face  or  occiput;  the  latter  but  slightly  concave  with  the 
neck  inserted  near  the  center;  cheeks  somewhat  shorter  than  the 
width  of  the  eyes;  the  face  with  slightly  impressed  linear  aerobes 
which  converge  above  in  an  acute  angle  but  do  not  quite  meet. 
Antennae  inserted  rather  far  apart,  close  to  the  clypeal  margin,  in 
structure  the  same  as  in  Homalotylus,  the  club  solid.  Labrum 
usually  well  exposed,  the  margin  convex.  Mandibles  thick  at  the 
base  and  tapering  to  the  moderately  narrow,  bidentate  apex,  the 
teeth  being  rather  short  and  not  very  acute,  and  on  the  side  of  the 
inner  or  dorsal  tooth  is  a  slight  trace  or  rudiment  of  a  third  tooth. 
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Labial  palpi  with  three  joints;  the  maxillary  with  four  joints,  the 
two  basal  ones  subequal,  the  apical  one  about  twice  as  long,  the 
third  a  little  shorter  than  the  apical.  Thorax,  legs,  and  abdomen 
practically  as  in  Homalotylus,  the  ovipositor  not  protruded.  Wings 
differing  in  having  the  stigmal  and  postmarginal  veins  meeting  in 
a  much  less  acute  angle,  the  postmarginal  only  about  one-half  as 
long  as  the  stigmal,  which  is  noticeably  shorter  than  in  Homalotylus; 
the  basal  and  subapical  areas  of  paler-colored  cilia  present,  the 
integumentary  fuscous  spot  beneath  the  stigmal  vein  reaching  but 
little  more  than  halfway  across  the  disk  of  the  wing. 

Male. — Similar  throughout  to  the  female. 

Anisotylu8  presents  a  combination  of  the  characters  of  Homaloty- 
lus Mayr  and  Isodromus  Howard.  In  the  shape  of  the  head  it  is 
like  the  latter;  in  the  structure  of  the  thorax  and  abdomen  it  is  not 
unlike  Homalotylus,  and  in  the  venation  of  the  wings  it  is  inter- 
mediate between  the  two.  The  bidentate  mandibles,  in  which  it 
differs  from  either,  by  no  means  indicate  relationship  with  the 
Ectromatini,  as  the  genus  is  unmistakably  closely  allied  to  Homaloty- 
lus. The  sculpture  and  pubescence  in  character  and  arrangement 
are  of  the  same  type  as  in  Homalotylus.  The  species  so  far  as  known 
are  parasitic  in  the  larvae  of  Scymnus  and  Hyperaspis. 

Type  of  germs. — Homalotylus  simUis  Ashmead. 

KSY  TO  THE  SPECIES  AND  SUBSPECIES  OP  AN1SOTYLUS. 

1.  Distal  half  of  flagellum  yellowish  white 3 

Flagellum  entirely  black  or  dark  brown. 

Meeoscutum  metallic  greenish  black 2 

Mesoecutum  and  abdomen  metallic  purplish  black;  the  fronto vertex  and 
Bcutellum  Sanford's  brown;  rest  of  head  and  underparts  of  thorax  brownish 
yellow 1.  similu  (ABhmead) 

2.  Frontovertex,  axillae,  and  scutelium  zinc  orange;  the  rest  of  head  and  underparts 

of  thorax  brownish  yellow;  the  abdomen  bronzy  black  above,  the  venter  more 

or  less  yellowish 2.  similis  texanus,  new  subspecies. 

Frontovertex  ochraceous  orange;  the  rest  of  head  and  underparts  of  thorax  a  little 
paler  yellow;  the  abdomen  and  the  entire  notum  of  thorax,  except  rarely  the 
scutelium,  greenish  black 3.  similU  utaherms,  new  subspecies. 

3.  Head,  underparts  of  thorax,  venter,  and  legB  except  hind  tibiae  yellow,  the  notum 

of  thorax  and  dorsum  of  abdomen  greenish  black. .  4.  pcdlentipei,  new  species . 

1.  ANISOTTLUS  8IMIUS  (AahaMftd). 

Homalotylus  similis  Ashmead,  Trans.  Amer.  Entom.  Soc.,  vol.  14,  Nov.,  1887, 
p.  190. 

Female. — Head  slightly  longer  than  wide,  the  frontovertex  about 
twice  as  long  as  the  width  at  the  ocelli,  the  latter  in  an  acute-angled 
triangle,  with  the  space  between  the  posterior  pair  about  equal  to 
three-fourths  of  the  space  between  either  and  the  anterior  ocellus. 
Scape  increasing  slightly  in  width  from  the  base  toward  the  apex, 
being  somewhat  expanded  along  the  inner  ventral  margin;  pedicel 
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nearly  equal  in  length  to  the  first  two  funicle  joints;  the  funicle 
joints  increasing  slightly  in  thickness  and  less  distinctly  in  length 
distad,  the  sixth,  however,  distinctly  longer  than  the  fifth,  and  all  a 
little  wider  than  long;  club  nearly  as  long  as  the  last  three  preceding 
joints  combined,  solid  and  obliquely  truncate  from  the  apex  nearly 
to  the  base  on  the  inner  side.  Thorax  and  abdominal  structure 
practically  as  in  HomcUotylvsJUiminius,  the  ovipositor  not  protruded* 
Wings  with  cilia  on  basal  third  of  disk,  and  those  in  an  oval  spot  in 
the  middle  of  the  disk  just  distad  and  below  the  apex  of  the  stigmal 
vein,  transparent  and  weaker;  the  speculum  as  in  the  species  of 
Homalotylu8;  stigmal  vein  rather  thick,  only  slightly  enlarged  at 
apex,  and  forming  an  angle  of  about  45°  with  the  postmarginal,  which 
is  about  one-half  as  long  or  a  trifle  more.  Head  finely  pimctulate, 
a  trifle  more  coarsely  so  than  in  H.faminius,  the  pin  punctures  few, 
very  shallow,  and  evanescent;  mesoscutum  finely  scaly-reticulate, 
the  mesopleura  finely  reticulate,  with  the  reticulations  arranged  in 
longitudinal  lines,  especially  on  the  posterior  half;  axillae  and  scutel- 
lum  opaquely  punctulate,  the  punctures  finer  and  more  closely  set 
than  those  on  the  head;  side  pieces  of  the  metascutum  transversely 
aciculate;  first  abdominal  tergite  scaly-reticulate  on  the  posterior 
half  and  entirely  smooth  across  the  base,  the  reticulations  at  the 
sides  hardly  larger  than  those  on  the  mesoscutum,  but  gradually 
becoming  medially  much  larger  and  transversely  lengthened  except 
at  the  posterior  margin.  Pubescence  on  face,  cheeks,  and  mesoscu- 
tum whitish,  that  on  the  face  and  cheeks  not  very  thick;  the  meta- 
pleura  and  hind  coxae  with  an  appressed  silvery  white  pubescence  as 
in  the  species  of  Homalotylus.  Length  of  body,  1.65;  length  of  head, 
0.59;  width  of  head,  0.56 ;  width  of  vertex,  0.141 ;  length  of  eye,  0.43 ; 
width  of  eye,  0.28;  length  of  antennae,  1.02;  width  of  mesoscutum, 
0.59;  length  of  forewing,  1.41;  width  of  forewing,  0.56  mm. 

Frontovertex  of  head  and  the  scutellum  Sanford's  brown  (R.),  the 
rest  of  the  head,  the  pronotum  and  underparts  of  thorax  similar  but  a 
little  more  yellowish,  the  postorbital  region  of  head  with  a  slight 
greenish  luster,  the  center  of  the  occiput  and  concealed  part  of  pro- 
notum blackish;  the  axillae  considerably  darker  than  the  scutellum 
or  about  auburn  (R.),  and  with  a  purplish  luster  in  a  strongly  oblique 
view;  tegulae  white,  with  the  apex  pale  brown;  mesoscutum  and 
abdomen  blackish  with  a  strong  metallic  purplish  luster,  the  meta- 
notum,  propodeum,  and  metapleura  similar  but  with  a  weaker 
luster.  Antennal  scape  concolorous  with  face,  but  darker  at  apex, 
the  pedicel  and  flagellum  darker  brown,  the  club  paler  brown,  especially 
along  the  truncated  margin.  Legs  concolorous,  with  underparts  of 
thorax,  front  and  middle  tibiae,  and  the  hind  femora  a  little  more 
brownish;  the  hind  tibiae  blackish  brown;  the  middle  tibial  spur,  first 
joint  of  middle  tarsi  and  the  hind  tarsi,  except  the  last  two  joints, 
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yellowish  white.  Wings  hyaline,  with  a  roundish,  fuscous  spot 
beneath  the  apex  of  the  venation  and  reaching  about  two-thirds  of 
the  way  across  the  disk. 

Male. — Not  known. 

Redescribed  from  one  female,  Biscayne,  Florida,  May  17  (E.  A. 
Schwarz),  which  had  been  compared  with  Ashmead's  type  female 
from  Jacksonville,  Florida,  and  found  identical. 

Type.— Cat.  No.  4745,  U.S.N.M. 

2.  ANISOTTLUS  SIMIL1S  TEXANUS,  new  sabapedes. 

Female. — Practically  identical  with  A.  similis  (Ashmead)  in  all 
structural  characters.  Length  of  body,  (1.62  to  1.80)  1.72;  length 
of  head,  0.63;  width  of  head,  0.59;  width  of  vertex,  0.15;  length  of 
eye,  0.45;  width  of  eye,  0.29;  length  of  antenna,  1.07;  width  of 
mesoscutum,  0.63;  length  of  forewing,  1.57;  width  of  forewing,  0.58 
mm. 

Fron  to  vertex  about  zinc  orange  (R.),  the  ocellar  region  infuscated, 
or  even  metallic  greenish  as  in  paratype  a,  the  rest  of  the  head 
brownish  yellow,  but  considerably  purer  yellow  at  the  scrobes  of  the 
face;  the  scutellum  and  axillae  like  the  fron  to  vertex  but  a  little 
more  brownish,  the  axillae  especially  brownish  medially,  and  some- 
times metallic  greenish  as  in  paratype  a;  most  of  the  pronotum  and 
the  underparts  of  thorax  brownish  yellow  practically  concolorous 
with  the  head;  posterior  margin  of  pronotum  and  the  mesoscutum 
greenish  black  with  a  metallic  luster,  the  posterior  corners  of  the 
scutum  more  or  less  brownish  along  the  margin;  tegulae  white  with 
the  posterior  margin  brown;  metanotum,  propodeum,  metapleura, 
and  dorsum  of  abdomen  shining  blackish  brown  and  with  a  slight 
bronzy  luster  on  the  abdomen  especially  at  the  base,  the  apex  of  the 
last  tergite  yellowish;  venter  of  abdomen  brownish  yellow  with  a 
bronzy  luster  ancTmore  infuscated  medially.  Antennal  scape  yellow- 
ish brown,  the  pedicel  a  little  darker,  the  flagellum  brownish  black. 
Legs  brownish  yellow,  the  front  and  middle  tibiae  a  little  more 
brownish,  the  hind  tibiae  blackish  brown,  the  middle  tarsi,  spur  and 
the  hind  tarsi  yellowish  white  except  the  blackish  apical  joint  of  the 
middle  pair  and  the  two  dusky  apical  joints  of  the  hind  pair.  Wings 
as  in  A.  similis  (Ashmead). 

MaU. — Not  known. 

Described  from  three  females  (type  and  paratypes  a  to  b),  the  type 
collected  on  sorghum  heads,  San  Antonio,  Texai,  June  27, 1908  (C.  N. 
Ainslie),  Webster  No.  5009;  paratype  a  reared  from  a  pupa  of 
Hyperaspis  bigcminata  Randall,  Austin,  Texas,  May  25,  1917  (Carl 
Hartmann),  Hartmann's  No.  63;  paratype  b  reared  from  an  unde- 
termined Coccinellid  larva,  Brownsville,  Texas  (C.  H.  T.  Townsend), 
Townsend's  No.  645. 

Type.— Cat.  No.  22042,  U.S.N .M. 
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1.  ANISOTYLUS  8IMIL1S  UTAHENSIS.  m 

Plate  40,  fig.  11. 

Female. — Entirely  similar  to  A.  similis  (Ashmead)  in  structural 
characters.  Length  of  body,  (1.35  to  2.03)  1.77;  length  of  head,  0.63; 
width  of  head,  0.62;  width  of  vertex,  0.155;  length  of  eye,  0.47; 
width  of  eye,  0.30;  length  of  antenna,  1.13;  width  of  mesoscutum, 
0.655;  length  of  forewing,  1.57;  width  of  forewing,  0.63  mm. 

Frontovertex  ochraceous  orange  (R.),  the  rest  of  the  head  and 
underparts  of  thorax  a  little  paler,  the  scrobes  of  the  face  purer  yel- 
low, the  ocellar  region  of  vertex  suffused  with  metallic  dark  green, 
the  postorbital  region  with  a  slight  greenish  metallic  luster,  the  center 
of  the  occiput  and  posterior  margin  of  mesopleura  dusky;  entire 
upper  parts  of  thorax  including  pronotum,  the  metapleura,  and  abdo- 
men metallic  blackish  green,  the  axillae  and  scutellum  opaque  in 
most  aspects,  the  pronotum  with  a  faint  ochraceous  transverse  line 
just  before  the  posterior  margin,  the  scutellum  in  two  paratypes,  a 
and  b,  more  or  less  dusky  ochraceous  orange,  in  one  distinctly  so  only 
at  the  sides,  in  the  other  entirely  so  except  at  the  base;  tegulae  white 
with  the  apical  margin  broadly  brown.  Antennae  brownish  black, 
the  scape  on  the  upper  side  more  brownish,  often  pale  brown.  Front 
and  middle  coxae  and  front  femora  very  nearly  concolorous  with 
underparts  of  thorax,  front  tibiae  and  tarsi  and  the  middle  and  hind 
femora  a  little  more  brownish,  sometimes  distinctly  so,  the  middle 
tibiae  and  hind  tibiae  and  tarsi  blackish  brown,  the  latter  more 
brownish  underneath;  hind  coxae  varying  from  dusky  yellow  to  more 
or  less  blackish  with  a  greenish  metallic  luster,  the  middle  tarsi  and 
spur  yellowish  white  with  the  last  two  joints  of  the  tarsi  dusky. 
Wings  as  in  A.  similis  (Ashmead). 

Male. — Entirely  similar  to  the  female,  although  the  head  is  some- 
what purer  yellow  in  color.     Length,  1.27  to  1.69  mm. 

Described  from  10  females,  five  males  (type,  allotype,  and  para- 
types  a  to  m),  selected  from  a  large  series  reared  from  larvae  of 
Scymnus  americanus  Mulsant  and  Scymnus  lacustris  LeConte,  Murray 
and  Salt  Lake  City,  Utah,  May  to  September  during  the  seasons  of 
1913  to  1915  (P.  H.  Timberlake). 

At  first  sight  this  form  looks  distinct  enough  to  bear  specific  rank, 
but  in  the  absence  of  any  structural  characters  to  separate  it  from 
A.  similis  (Ashmead)  it  seems  best  to  consider  it  a  geographical  race 
of  that  species.  The  rare  individual  variation  with  the  orange- 
colored  scutellum  is  strikingly  similar  to  A.  similis  texanus,  and  gives 
additional  weight  to  the  belief  that  the  three  forms  are  geographical 
variants  of  one  species. 

Type.— Cat.  No.  22043,  U.S.N.M. 
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4.  ANISOTYLUS  PALLENTIPES,  «ew 

Plate  40,  fig.  12. 

Female. — In  structure  very  close  to  A.  similis  (Ashmead),  but  the 
following  differences  may  be  noted:  Head  very  slightly  longer  in 
proportion  to  the  width,  the  vertex  somewhat  narrower  and  the  ocelli 
in  a  more  acute  triangle,  the  distance  between  the  posterior  pair 
being  about  three-fifths  of  the  distance  between  either  and  the 
median  ocellus;  antennae  a  little  longer  and  slenderer,  the  first  three 
funicle  joints  being  a  little  longer  than  thick,  the  sixth  a  trifle  wider 
than  long;  subapical  spot  of  transparent  cilia  on  the  forewing  unusu- 
ually  small  and  evanescent,  situated  near  the  middle  of  the  disk  and 
roundish  in  shape;  the  postmarginal  vein  a  little  shorter  and  more 
spur  like;  sculpture  throughout  a  little  finer,  especially  on  head,  the 
pin-punctures  of  the  head  entirely  effaced;  pubescence  the  same, 
except  that  the  eyes  bear  a  few  extremely  short,  scattered  hairs. 
Length  of  body,  1.50;  length  of  head,  0.58;  width  of  head,  0.53; 
width  of  vertex,  0.117;  length  of  eye,  0.43;  width  of  eye,  0.27;  length 
of  antenna,  1.12;  width  of  mesoscutum,  0.59;  length  of  forewing, 
1.46;  width  of  forewing,  0.60  mm. 

Head  light  cadmium  yellow  (R.),  becoming  a  little  darker  on  the 
frontovertex,  the  region  around  the  posterior  ocelli  suffused  with 
blackish,  center  of  occiput  and  concealed  part  of  pronotum  black; 
the  propleura,  prepectal  plate,  and  anterior  margin  of  mesopleura 
pale  lemon  yellow  (R.),  this  color  ascending  onto  pronotum  as  a 
narrow,  transverse  preapical  line,  on  posterior  lateral  margins  of 
mesoscutum  and  the  base  of  the  axillae;  the  rest  of  mesopleura 
ochraceous  orange  (R.);  posterior  margin  of  pronotum  narrowly, 
mesoscutum  except  the  lateral  posterior  margin,  most  of  axillae  and 
the  scutellum  greenish  black  with  a  strong  metallic  luster,  the  axillae 
and  scutellum  opaque,  however,  in  most  aspects;  metanotum,  pro- 
podeum,  and  metapleura  brownish  black,  somewhat  shining  but  not 
metallic;  tegulae  white,  with  the  posterior  margin  broadly  brown; 
dorsum  of  abdomen  blackish  with  a  slight  greenish  luster  at  the  base, 
the  venter  brownish  yellow.  Antennal  scape  and  pedicel  yellowish 
brown  on  the  upper  side,  much  darker  beneath,  the  first  three  funicle 
joints  blackish  brown,  the  fourth  joint  very  pale  brownish,  following 
joints  and  club  maize  yellow  (R.).  Front  legs  buff  yellow  (R.), 
the  tarsi  brownish;  the  middle  and  hind  legs  similar,  but  the  middle 
femora  and  hind  coxae  and  femora  slightly  paler,  the  hind  tibiae 
pale  brown;  the  middle  tarsi  and  spur  maize  yellow,  the  last  tarsal 
joint  brownish  at  apex,  the  hind  tarsi  with  the  two  basal  joints  maize 
yellow,  and  the  apical  joints  pale  brownish.  Wings  with  a  median 
smoky  cross  band  beneath  the  stigmal  and  apex  of  the  submarginal 
vein,  extending  across  the  disk  but  interrupted  by  a  narrow  longi- 


Digitized  by 


Google 


176  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  TOU56. 

tudinal  hyaline  line  some  distance  from  the  posterior  margin,  the 
cut-off  portion  narrower  and  somewhat  less  deeply  pigmented. 

Male. — Not  known. 

Described  from  one  female  (type),  Oracle,  Arizona,  May  7  (Hub- 
bard and  Schwarz). 

Type.— Cut.  No.  22044,  U.S.N.M. 

Genus  ISODROMUS  Howard. 

I$odromu$  Howard,  Rep.  Entom.,  U.  S.  Dept.  Agric,  for  1886,  1887,  p.  488, 

pi.  3,  fig.  1. 
Parataneo8tigma  Girault,  Annals  Entom.  Soc.  Amer.,  vol.  8,  Oct.,  1915,  p.  275. 

This  genus  is  similar  to  Homalotylus  in  general  structure,  but 
differs  in  details  as  follows: 

Female. — Head  thicker  fronto-occipi  tally,  not  subhemispherical  as 
the  face  is  distinctly  inflexed;  a  little  wider  than  the  mesoscutum,  as 
wide  as  long  or  a  little  wider  than  long,  as  seen  from  in  front  the  out- 
line circular  above,  but  below  the  cheeks  converge  in  a  straight  line 
to  a  slight  extent  and  the  oral  margin  is  broadly  truncate;  as  seen 
from  the  side  the  outline  is  subtriangular,  the  outline  of  vertex 
rounded,  the  dorsal  side  of  head  being  strongly  convex,  its  plane 
meeting  the  plane  of  the  face  at  somewhat  more  than  a  right  angle 
as  in  iceryae  or  in  a  strongly  obtuse  angle  as  in  niger;  occiput  slightly 
more  concave  above  than  in  Homalotylus  but  yet  only  moderately  so, 
the  vertico-occipital  margin  rather  sharp;  frontovertex  moderately 
wide,  the  dorsal  orbits  of  eyes  only  slightly  or  hardly  perceptibly 
diverging  anteriorly;  ocelli  in  an  equilateral  or  a  somewhat  more 
acute-angled  triangle,  the  posterior  pair  touching  or  nearly  touching 
the  eye-margins;  eyes  shorter  than  in  Ilomalotylus  or  considerably 
less  than  twice  as  long  as  wide,  their  long  axis  parallel  with  the  plane 
of  frontovertex,  the  postorbital  space  on  the  sides  of  head  remaining 
broad  as  in  Homalotylus,  and  posteriority  the  eyes  meet  or  almost 
meet  the  vertico-occipital  margin;  cheeks  about  as  long  as  the  width 
of  the  eyes  as  in  iceryae  or  about  two-thirds  or  three-fourths  as  long 
as  in  most  species;  face  about  as  wide  as  long,  the  scrobes  in  the 
form  of  distinct  and  narrow  furrows,  converging  above  but  no*, 
meeting,  the  space  between  the  antennal  sockets  slightly  convex  but 
not  prominently  elevated.  Antennae  inserted  as  in  Homalotylus 
shorter  and  somewhat  more  robust;  scape  of  the  same  shape  but 
shorter,  the  radicle  joint  about  an  eighth  or  tenth  of  the  total  length; 
pedicel  as  long  as  the  first  two  funicle  joints  combined;  funicle  cylin 
drical,  increasing  slightly  in  thickness  distad,  the  basal  joints  about 
is  long  as  thick,  the  apical  ones  somewhat  wider  than  long;  club 
wider  across  the  base  than  apex  of  funicle,  as  long  or  a  little  longer 
than  the  last  three  funicle  joints  combined,  and  obliquely  truncate 
on  the  inner  side  to  the  basal  third  or  fourth.     Mandibles  robust, 
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broad  at  apex,  with  three  short,  equal  or  nearly  equal  teeth,  of  which 
the  lower  two  are  acute,  and  the  upper  or  inner  one  is  much  rounded 
at  apex.  Palpi  short,  the  maxillary  pair  four-jointed,  with  the  basal 
joint  very  short,  the  second  about  twice  as  long,  the  third  and  fourth 
increasing  still  more  in  length,  the  fourth  being  about  twice  as  long 
as  the  second  ami  slenderer;  labial  pair  three-jointed,  with  the  mid- 
dle joint  as  long  as  thick,  the  other  two  subequal  and  a  little  longer. 

Thorax  rather  more  robust  than  in  Homalotylus,  but  not  differing 
much  in  structure  except  that  the  axillae  meet  broadly  at  their  tips 
and  are  not  infrequently  slightly  elevated  above  the  surface  of  the 
scutellum;  the  latter  more  to  much  more  convex  and  slopes  down- 
ward more  toward  the  sides  and  especially  toward  the  apex,  the  mar- 
gin, however,  from  base  to  apex  generally  well  elevated  and  abruptly 
declivous;  propodeum  the  same  except  that  it  is  declivous  or  slopes 
downward  from  in  front  toward  the  abdomen,  instead  of  being  flat 
as  in  Homalotyhis;  mesepimeron  visible  as  a  very  narrow  sclerite 
along  the  posterior  margin  of  the  mesopleura.  Legs  about  the  same, 
except  that  the  middle  tibial  spur  is  rather  shorter,  or  about  three- 
fourths  as  long  as  the  first  tarsal  joint.  Wings  of  the  same  com- 
parative length  but  averaging  a  little  wider  than  in  Homalotylus; 
marginal  vein  always  punctiform,  the  stigmal  sometimes  originating 
just  before  the  submarginal  vein  reaches  the  costal  margin,  moder- 
ately long,  straight  and  forming  a  right  angle  with  the  postmarginal  as 
in  iceryae  or  somewhat  less  than  a  right  angle  as  in  most  of  the  species, 
postmarginal  short  and  spur-like  as  in  iceryae  or  nearly  one-half  as 
long  as  the  stigmal  as  in  vinulus  and  punctieeps;  the  disk  ciliated 
about  as  in  Homalotylus  except  that  the  subapical  spot  of  transparent 
cilia  is  absent,  the  speculum  indistinct  except  in  axiQaria,  punctieeps, 
and  atriventris,  and  the  basal  third  of  disk  is  usually  bare  or  nearly 
so  instead  of  being  covered  with  transparent  cilia;  hind  wings  a  little 
wider,  the  costal  cell  being  wider  and  not  so  attenuated  near  the 
hooklets. 

Abdomen  narrower  than  in  Homalotylus,  about  two-thirds  as  long 
as  the  thorax  in  most  species  or  a  little  more  and  always  longer  than 
wide,  with  the  base  broad,  the  sides  parallel  or  subparallel  and  the 
apex  nearly  truncate,  or  the  base  narrower  and  the  sides  more  or  less 
convex  as  in  vinulus,  punctieeps,  and  atriventris;  first  tergite  reach- 
ing about  one-third  to  nearly  one-half  of  the  distance  from  base  to 
apex,  the  seventh  tergite  ranking  next  in  length;  tactile  plates  situ- 
ated a  little  nearer  to  the  middle  than  to  the  apex  of  abdomen,  the 
vibrissae  considerably  longer  and  more  conspicuous  than  in  Homa- 
lotylus and  reaching  to  the  apex:  structure  of  venter  hardly  differ- 
ing from  Homalotylus,  the  ovipositor  enclosed  by  the  fifth  ventrite 
and  not  distinctly  protruded  in  the  known  species. 
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Sculpture  of  the  head  finely  punctulate,  rery  minutely  and  aluta- 
ceously  so  in  iceryae  and  axillaris,  but  more  distinctly  so  in  other 
species,  especially  in  niger,  the  postorbital  region  and  occiput  smooth 
or  with  indistinct  sculpture  except  in  niger,  which  has  a  reticulate 
sculpture  on  the  postorbital  region,  and  a  fingerprint-like  sculpture 
on  the  occiput;  fronto vertex  with  small,  shallow  pin-punctures  more 
or  less  regularly  arranged  in  several  rows  but  sometimes  absent  as 
in  iceryae;  pronotum  and  mesoscutum  finely  scaly-reticulate  as  in 
Homalotylus,  the  axillae  and  scutellum  with  a  similar,  but  generally 
coarser  and  more  deeply  impressed  sculpture  than  the  scutum,  and 
not  opaquely  punctulate  as  in  Homalotylus;  pleura  and  dorsum  of 
abdomen  sculptured  as  in  Homalotylus,  but  the  reticulation  on  the 
abdomen  generally  much  more  uniform  in  size  and  regular  in  shape* 

Pubescence  throughout  as  in  Hamalotylus,  the  mesepimera  being 
silvery  pubescent  like  the  metapleura.  Coloration  black,  or  black 
variegated  with  yellow,  brown  or  orange  ferruginous,  often  shiny, 
but  never  distinctly  metallic. 

Male. — Hardly  differing  from  the  female  except  in  the  primary 
sexual  characters. 

Type  of  genus. — Isodromus  iceryae  Howard. 

The  species  so  far  as  known  all  parasitize  Chrysopid  larvae  and 
issue  from  the  cocoons  of  their  hosts.  At  least  two  species,  iceryae 
and  niger,  are  also  known  to  attack  Hemerobiids. 

Of  the  species  belonging  to  Isodromus,  intermedins  (Boheman) 
was  synonymized  by  Thomson  with  viwulus  (Dalman),  chrysopae 
(Ashmead)  is  here  synonymized  with  puncticeps  (Howard),  and  two 
recent  species  of  Girault,  pulcher  and  nigricLxillae  appear  to  be  nothing 
but  color  variations  of  iceryae  Howard,  differing  only  in  the  exten- 
sion of  the  yellow  markings.  For  the  latter  species  Girault  need- 
lessly erected  the  genus  Paraianeostigma  and  incomprehensibly 
placed  it  among  the  Tanaostigmatini.  The  species  belonging  here 
were  included  by  Mayr  in  Hamalotylus,  and  by  Thomson  in  Nobrimus. 

Isodromus  abnormicornis  Girault l  does  not  conform  with  ho- 
dromus  in  several  particulars,  and  should  be  placed  in  the  new  genus, 
Bretiiesia,  described  below. 

KEY  TO  THE  SPECIES  OP  ISODBOMU8. 

1.  WingB  with  a  large  brown  spot  beneath  the  stigmal  vein 4 

Wings  without  a  large  brown  spot  on  the  disk. 

General  color  black  or  blackish  brown  varigated  with  yellow  or  mostly  yellow. . .  2 

Head  and  body  entirely  black,  except  that  the  face  and  frons  in  the  male  are 

yellow;  antennae  dark  brown,  front  and  middle  legs  brownish  yellow,  the  hind 

legs  brown,  the  middle  and  hind  tarsi  and  middle  tibial  spur  yellowish  white. 

1.  niger  Ashmead. 

i  Inseo.  Insc.  Moist.,  vol.  4,  Jul,  1017,  p.  118. 
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2.  Hind  tibiae  unicolorotM  and  not  annulated  with  black 3 

Hind  tibiae  yellow  with  two  black  or  blackish  brown  annuli;  head  and  body 

yellow;  the  center  of  occiput,  pronotum  except  the  collar,  anterior  half  of  meeoe- 
cutum,  axillae,  generally  most  of  scutellum  except  apex,  metanotum,  pro- 
podeum,  dorsum  of  abdomen  except  the  base  and  a  spot  behind  the  tactile 
plates,  and  a  spot  on  each  side  of  venter  near  the  middle  shining  black  or  blackish 

brown;  scape  and  pedicel  yellow,  the  flagellum  more  brownish 2 

2.  iceryae  Howard. 

3.  Shining  blackish  brown,  but  the  head,  collar  of  pronotum,  hind  border  of  mesos- 

cutum,  axillae,  anterior  half  of  pleura  and  the  legs  except  the  hind  tibiae  yellow, 

the  latter  blackish;  antennae  yellow,  with  the  club  pale  brown 3 

3.  flaviceps  (Dalman). 
General  color  wax  yellow  but  the  frontovertex,  most  of  meeoscutnm  and  the 
scutellum  in  the  female  pale  ochfaceous  orange;  hidden  part  of  pronotum,  axillae, 
propodeum  and  most  of  dorsum  of  abdomen  brownish  black;  legB  yellow,  the 
tibiae  a  little  darker,  the  tarsi  more  whitish;  scape  and  pedicel  yellow,  the 
flagellum  brownish  yellow 4.  axillaris,  new  species. 

4.  Head  and  thorax  mostly  orange  ferruginous 5 

General  color  blackish  brown,  but  the  head  and  mesopleura  more  brownish,  the 

collar  of  pronotum  whitish,  the  posterior  corners  of  mesoscutum  yellow;  legs 
dark  brown,  the  front  tibiae  paler,  the  front  and  middle  femora  and  tibial  spur 

brownish  yellow;  antennae  brown 5.    rinvlu*  (Dalman). 

.  General  color  orange  ferruginous  but  the  metanotum,  propodeum,  abdomen,  hind 
tibiae,  and  all  tarsi  in  large  part  dark  brown  or  brownish  black;  the  brown  spot 
on  wings  restricted;  frontovertex  hardly  over  two  and  a  half  times  longer  than 
wide;  axillae  elevated  above  level  of  scutellum...  6.  atriventru  Ashmead. 
Color  similar  but  the  mesoscutum  sometimes  brownish  except  at  the  posterior 
corners  and  only  the  dorsum  of  abdomen  blackish  brown;  the  brown  spot  on 
wings  extending  across  the  disk;  frontovertex  about  three  times  as  long  as  wide; 

axillae  hardly  elevated,  and  the  scutellum  generally  much  less  convex 7 

7.  puncticepi  (Howard). 

1.  ISODSOMUS  NIGER  . 


Plate  41,  fig.  19. 

Isodromus  niger  Ashmead,  Proc.  U.  S.  Nat.  Mus.,  vol.  22,  1900,  p.  379. 

Female. — Head  only  moderately  thick  fronto-occipitaliy,  the  planes 
of  the  frontovertex  and  face  meeting  in  an  obtuse  angle,  the  dorsal 
surface  not  much  shorter  than  the  facial  surface  in  side  view;  fronto- 
vertex rather  narrow  but  short  or  about  two  and  one-half  times 
longer  than  wide,  the  dorsal  orbits  slightly  convex  so  that  the  fronto- 
vertex is  narrowest  just  before  the  median  ocellus;  ocelli  forming  an 
angle  of  somewhat  less  than  60°,  the  posterior  pair  almost  touching 
the  eye  margins,  the  median  ocellus  situated  a  little  behind  the  middle 
of  the  frontovertex;  antennal  sockets  rather  close  together,  the 
distance  between  them  equaling  their  length,  their  inner  rims  nearly 
parallel;  scrobes  distinct,  reaching  well  above  a  line  connecting  the 
lower  corners  of  eyes.  Antennae  short,  the  scape  subcylindrical, 
somewhat  thicker  on  apical  half  and  with  a  pedicellar  furrow  on  the 
underside  near  apex;  pedicel  as  long  as  the  first  two  funicle  joints 
combined;  funicle  joints  increasing  somewhat  in  width  distad,  all 
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but  the  first  distinctly  wider  than  long;  club  showing  a  trace  of  seg- 
mentation, obliquely  truncate  to  the  basal  fourth,  wider  at  base  than 
the  last  funicle  joint,  and  as  long  as  the  last  three  funicle  joints  and 
one-half  of  the  third  combined.  Mandibles  with  three  short  teeth,  the 
lower  two  acute,  and  the  upper  or  inner  one  blunt.  Axillae  slightly 
elevated  above  the  scutellum;  the  latter  moderately  convex,  sloping 
toward  the  sides  and  apex,  and  with  a  median  impressed  line  for  a 
short  distance  at  the  base.  Wings  broad,  basal  area  of  wing  with  a 
few  scattered  cilia,  the  speculum  indistinct;  stigmal  vein  forming 
somewhat  less  than  a  right  angle  with  the  postmarginal  and  origi- 
nating before  the  submarginal  quite  reaches  the  costal  margin,  post- 
marginal  vein  about  a  third  as  long  as  the  stigmal.  Abdomen  narrow, 
about  a  half  longer  again  than  wide  and  two-thirds  as  long  as  the 
thorax  or  a  little  more,  the  sides  subparallel  or  but  slightly  curved, 
the  base  rather  broad,  the  apex  truncate;  tactile  plates  situated  a 
little  lees  than  halfway  from  the  middle  to  the  apex;  the  ovipositor 
concealed.  Sculpture  more  prominent  than  in  other  species  of  the 
genera,  but  of  the  same  character;  the  fronto vertex  with  about  six 
rows  of  small,  shallow  but  distinct  pin-punctures,  the  postorbital 
region  finely  reticulate,  the  occiput  with  a  fine  fingerprint-like 
lineolate  sculpture;  mesoscutum  with  fine  but  distinct  reticulations, 
the  axillae  and  scutellum  with  the  reticulations  not  much  coarser  but 
much  more  deeply  impressed  and  generally  lengthened  or  otherwise 
irregular  surrounding  the  impressed  line  at  the  base  of  the  scutellum; 
the  first  tergite  of  abdomen  with  the  reticulations  comparatively 
coarse,  but  nearly  as  delicately  impressed  as  those  of  the  scutum,  and 
uniform  in  shape  and  size  from  base  to  apex.  Pubescence  white  and 
prominent  on  head,  pronotum,  mesoscutum  and  especially  on  meta- 
pleura  and  hind  coxae,  but  more  scattered  and  less  prominent  on  the 
axillae  and  scutellum  and  somewhat  darker  in  color.  Length  of 
body,  2.02  (to  2.39);  length  of  head,  0.72;  width  of  head,  0.685;  width 
of  vertex,  0.195;  length  of  eye,  0.51;  width  of  eye,  0.32;  length  of 
antenna,  1.04;  width  of  mesoscutum,  0.74;  length  of  forewing,  1.82; 
width  of  forewing,  0.73  mm. 

Coloration  rather  shiny  but  not  metallic  black;  tegulae  white, 
with  the  outer,  apical  corner  broadly  blackish.  Scape  brown,  the 
pedicel  and  flagellum  blackish  brown.  Legs  brownish  yellow,  the 
middle  and  hind  coxae  mostly  blackish,  the  middle  femora  darker 
brown,  the  hind  tibiae  especially  on  the  upper  side  brownish  black, 
middle  and  hind  tarsi  and  tibial  spur  yellowish  white,  with  the  last 
joint  of  the  tarsi  brown.     Wings  hyaline,  with  yellowish  veins. 

Male. — Much  like  the  female  except  that  the  abdomen  is  much 
shorter  or  about  as  long  as  wide;  face,  frons,  and  a  greater  part  of  the 
cheeks  primuline  yellow  (K.),  the  postorbital  region  dark  brown,  the 
vertex  blackish;  legs  brighter,  purer  yellow,  the  middle  femora  not 
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brown  as  in  the  female,  the  hind  tibiae  hardly  darker;  the  pedicel  and 
flagellum  hardly  darker  than  the  scape.    Length,  1.57  to  1.98  mm. 

Hie  following  material  has  been  examined:  One  female  (type), 
Washington  City  (W.  H.  Ashmead);  two  females  reared  from 
material  of  Porthetoia  dispar  (Linnaeus),  Massachusetts,  November, 
1894  (C.  H.  Fernald);  one  female,  Forest  Hills,  Massachusetts,  July, 
1911  (C.  T.  Brues);  nine  females,  six  males,  reared  from  Chrysopa 
cocoons,  Murray  and  Salt  Lake  City,  Utah,  September  2-18,  1913 
(P.  H.  Timberlake) ;  one  female,  one  male,  reared  from  a  Chrysopa 
cocoon,  Sacramento,  California,  August  24,  1912,  California  State 
Insectary  No.  25;  one  female  reared  from  material  of  Ckilocoru* 
similis,  Rossi,  Island  of  Formosa,  1916  (C.  P.  Clausen) ;  and  one  female 
reared  from  a  Hemerobiid,  Duarte,  California,  September  12,  1916 
(J.  R.  Horton),  Horton's  No.  38. 

Type.— Cat.  No.  4747,  U.S.N.M. 

2.  ISODBOMUS  ICERYAE  Howard. 

Plate  40,  fig.  15. 

I$odromus  iceryae  Howard,  Rep.  Ent,  U.  S.  Dept.  Agric,  for  1886,  1887,  p.  488, 

pi.  3,  &g.  1. 
I$odromu$  pulcher  Gkault,  Descriptionee  SteUarum  Nova  rum,  Washington,  D. 

C,  May,  1917,  p.  16. 
ParcUaneostigma  nigriaxillae  Girault,  Annals.  Ent.  Soc.  Amer.,  vol.  8,  Oct.,  1915, 

p.  275. 

Female. — Head  a  little  thicker  than  hi  niger,  the  planes  of  the 
frontovertex  and  face  meeting  in  an  angle  of  but  little  more  than  90°; 
frontovertex  about  two  and  one-half  times  longer  than  wide,  the 
dorsal  orbits  of  eyes  parallel;  ocelli  very  nearly  in  an  equilateral 
triangle,  the  posterior  pair  about  one-fourth  of  their  own  diameter 
from  the  eye  margins,  the  median  ocellus  considerably  behind  the 
middle  of  the  frontovertex;  antennal  sockets  farther  apart  than  in 
niger,  the  distance  between  them  being  about  one  and  a  half  times 
their  length,  their  inner  rims  nearly  parallel;  scrobes  distinct  and 
reaching  above  a  line  drawn  between  the  lower  corners  ot  the  eyes. 
Antennae  rather  shorter  than  in  niger,  the  scape  practically  the  same, 
the  pedicel  longer  or  equal  to  a  little  more  than  the  first  two  funicle 
joints  combined;  all  the  funicle  joints  wider  than  long,  increasing 
gradually  in  width  distad,  the  first  joint  somewhat  smaller  than  the 
second  and  about  one-half  as  wide  as  the  sixth,  which  is  twice  as  wide 
as  long;  club  without  trace  of  segmentation,  obliquely  truncate  nearly 
to  the  base,  and  as  long  as  the  last  four  funicle  joints  combined. 
Mandibles  with  three  short,  equal  teeth,  the  lower  two  acute,  the 
upper  one  blunt.  Axillae  but  slightly  elevated  above  the  scuteUum; 
the  latter  rather  flat  on  the  basal  half,  but  more  sloping  towards  the 
sides  and  apex,  the  base  with  a  trace  of  a  median  impressed  line. 
Wings  broad,  the  basal  area  with  a  row  of  dark-colored  cilia  next  to 
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the  submarginal  vein,  and  an  oblique  double  row  or  band  of  similar 
cilia  originating  at  the  bend  of  the  submarginal  vein,  the  speculum 
indistinct;  stigmal  rein  forming  a  right  angle  with  the  poetmarginal 
vein,  and  originating  distinctly  before  the  submarginal  reaches  the 
costal  margin;  postmarginai  vein  short  and  thick  at  base.  Abdomen 
about  two-thirds  as  long  as  the  thorax,  the  base  broad,  the  sides 
nearly  parallel,  and  the  apex  subtruncate;  tactile  plates  situated 
but  little  beyond  the  middle;  the  ovipositor  barely  protruded.  Head 
microscopically  and  alutaceously  punctulate,  the  fron  to  vertex  without 
pin-punctures,  the  postorbital  region  and  occiput  nearly  smooth; 
mesoscutum  very  finely  reticulate,  the  axillae  and  scutellum  more 
coarsely  scaly-reticulate,  but  the  reticulations  hardly  more  deeply 
impressed  than  on  the  scutum;  the  first  tergite  of  abdomen  with  the 
reticulations  nearly  uniform  but  fading  out  across  the  base,  otherwise 
as  in  niger.  Pubescence  of  head  very  fine  and  inconspicuous,  that  of 
mesoscutum  coarser,  white  and  rather  prominent  but  much  less  so 
than  in  niger;  the  scutellum  with  only  a  few,  hardly  visible,  dark- 
colored  hairs;  the  metapleura  and  hind  coxae  with  the  usual,  dense, 
appressed  pubescence.  Length  of  body,  (1.77  to  2.11);  length  of 
head,  0.73;  width  of  head,  0.75;  width  of  vertex,  0.226;  length  of  eye, 
0.53 ;  width  of  eye,  0.38;  length  of  antenna,  1.11;  width  of  mesoscutum, 
0.78;  length  of  forewing,  1.94;  width  of  forewing,  0.81;  exerted  part 
of  ovipositor,  0.06  mm. 

General  color  strontian  yellow  (R.)  but  the  head  often  more  pri- 
muline  yellow  (R.),  the  posterior  part  of  mesopleura  a  little  brownish; 
center  of  occiput,  pronotum  except  a  narrow  band  along  the  posterior 
margin,  a  lenticular  mark  on  the  anterior  half  of  mesoscutum,  the 
axillae,  most  of  scutellum  except  the  apex  and  often  a  pale  yellowish 
spot  low  down  on  the  sides  just  before  the  middle,  metanotum, 
propodeum,  and  most  of  the  dorsum  of  abdomen  except  across  the 
base,  and  a  spot  on  each  side  just  behind  the  tactile  plates  black  or 
blackish;  most  of  venter  brownish  except  at  base  and  with  a  blackish 
spot  on  each  side  near  the  middle,  the  exposed  part  of  ovipositor 
yellowish;  tegulae  pale  yellowish  white,  with  the  apical  margin  broadly 
brownish.  Scape  and  pedicel  uncolorous  with  face,  the  funicle  pale 
brown  and  the  club  a  little  darker.  Legs  strontian  yellow,  the  upper, 
inner  margin  of  the  hind  femora  on  the  apical  half,  the  knee  joint, 
a  broad  annulus  just  beyond  the  middle  and  a  narrower  one  near 
base  of  the  hind  tibiae,  and  the  last  joint  of  all  tarsi  brownish  black. 
Wings  entirely  hyaline  except  for  a  small  brownish  area  along  the 
lower  margin  of  the  stigmal  vein,  which  is  hardly  wider  than  the  vein 
itself. 

Male. — Entirely  similar  to  the  female,  but  the  abdomen  is  a  little 
smaller,  more  ovate  in  shape,  and  the  black  spot  on  each  side  of  venter 
is  nearly  absent.    Length,  1.66  to  1.85  mm. 
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Redescribed  from  the  following  material  which  had  been  compared 
previously  with  Howard's  type:  Three  females,  two  males,  reared 
from  a  Chrysopa  cocoon,  Pasadena,  California,  August  7,  1915  (E.  J. 
Branigan),  California  State  Insectary  No.  2011;  one  female  collected 
on  Citrus,  San  Diego,  California,  September  14,  1911  (P.  H.  Timber- 
lake);  and  one  female,  Washington  City,  January,  1898  (August 
Busck).  Howard1  also  records  this  species  from  Kirkwood,  Mis- 
souri, and  Amitilla,  Florida,  in  both  cases  from  Ohrysopa  cocoons. 
Essig3  records  the  rearing  of  iceryae  in  California  from  the  cocoons  of 
Sympherobms  angustus  Banks. 

The  type  of  /.  pvicher  Girault,  a  female  reared  from  material  of 
Sadssetia  cieae  (Bernard),  Claremont,  California,  October,  1909 
(C.  F.  Baker),  is  mounted  on  a  slide  and  can  not  be  studied  to  advan- 
tage, but  it  appears  to  differ  from  iceryae  only  in  the  extension  of  the 
yellow  coloration.  The  scutellum  is  entirely  yellow  except  for  a 
narrow  blackish  cross-band  just  before  the  apex,  and  the  abdomen 
has  more  yellow  at  the  base,  and  the  yellow  spot  at  the  tactile  plates 
is  larger. 

The  type  of  ParataneosPigma  nigriaxittae  Girault,  a  female  from 
Mitla,  Mexico  (L.  O.  Howard)  agrees  with  the  type  of  pulcher  except 
that  the  cross-band  near  apex  of  the  scutellum  is  less  distinct. 

Types. — Cat.  No.  1491  (of  iceryae  Howard),  19339  (of  mgriariXlae 
Girault),  and  19794  (of  pulcher  Girault),  U.S.N.M. 

3.  ISODROMUS  FLAVICEPS  (Dalman). 

Encyrtus  flaviceps  Dalman,  Svensk.  Vet.-Akad.  Handl.,  vol.  41,  1820,  p.  348. 
Homalotylus  flaviceps  Mayr,  Verh.  zool.-bot.  Ges.  Wien,  vol.  25,  1876,  p.  754. 
Nobrimus  flaviceps  Thomson,  Hym.  Skand.,  vol.  4,  1876,  p.  140. 

This  species  has  not  been  seen  by  the  writer.  It  seems  to  be 
rare,  as  the  only  recorded  specimen  is  Dalman's  type,  collected  by 
Zetterstedt  at  L&rketorp,  Sweden,  about  100  years  ago.  In  colora- 
tion, at  least,  it  must  be  similar  to  the  common  North  American 
species,  iceryae  Howard. 

4.  ISODROMUS  AXILLARIS,  new  apodea. 

Female. — Head  hardly  longer  than  wide,  not  quite  so  thick  fronto- 
occipitally  as  in  iceryae,  but  thicker  than  in  ndger,  the  planes  of  the 
frontovertex  and  face  meeting  in  an  angle  of  considerably  more 
than  90°;  frontovertex  about  two  and  a  half  times  longer  than  wide, 
the  dorsal  orbits  of  eyes  perceptibly  but  not  greatly  diverging  ante- 
riorly; the  ocelli  in  an  equilateral  triangle,  the  posterior  pair  almost 
touching  the  eye  margins,  and  removed  twice  their  own  diameter 
from  the  occipital  margin,  the  median  ocellus  considerably  behind 

»Proc.  Ent.  Soc.  Washington,  vol.  2, 1891,  p.  124. 

sinj.  and  Benef.  Ins.  Calif.,  Monthly  Bulletin,  vol.  2, 1913,  p.  151. 
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the  middle  of  the  frontovertex;  eyes  moderately  wide,  slightly  the 
widest  just  before  the  middle,  the  facial  end  rather  less  bluntly 
rounded  than  the  occipital  end  instead  of  being  broadly  rounded  as 
in  iceryae;  antennal  sockets  about  as  in  iceryae,  the  scrobes  distinct 
but  not  deep  and  reaching  a  little  above  the  lower  corners  of  eyes. 
Antennal  scape  a  little  shorter  than  the  eyes,  slightly  expanded 
below  and  widest  at  the  middle,  somewhat  grooved  beneath  at  apex, 
and  rather  strongly  curved  before  the  middle;  pedicel  somewhat 
longer  than  the  first  two  funicle  joints  combined;  funicle  joints  nearly 
equal  in  length,  the  first  as  long  as  wide,  the  following  gradually 
widening  so  that  the  sixth  is  twice  as  wide  as  the  first;  club  solid, 
obliquely  truncate  to  the  basal  fourth,  and  nearly  as  long  as  the  last 
four  funicle  joints  combined.  Mandibles  the  same  as  in  iceryae. 
Thorax  and  abdomen  also  similar  except  that  the  ovipositor  is  rather 
more  protruded.  Wings  as  in  iceryae  except  that  there  are  several 
more  rows  of  cilia  on  the  basal  third  of  disk  and  the  speculum  is 
more  distinct.  Sculpture  as  in  iceryae,  although  somewhat  finer 
the  pubescence  similar.  Length  of  body,  1.70;  length  of  head,  0.61 
width  of  head,  0.60;  width  of  vertex,  0.174;  length  of  eye,  0.44 
width  of  eye,  0.27;  length  of  antenna,  0.95;  width  of  mesoscutum, 
0.62;  length  of  forewing,  1.70;  width  of  forewing,  0.66;  length  of 
ovipositor,  0.12  mm. 

Frontovertex,  mesoscutum  except  behind  the  parapsidal  lines  on 
each  posterior  corner,  and  the  scutellum  pale  ochraceous  orange 
(R.),  the  rest  of  head,  sides,  and  anterior  margin  of  pronotal  collar, 
posterior  corners  of  mesoscutum  and  underparts  of  thorax  wax 
yellow  (R.);  apex  of  mandibles,  the  hidden  part  of  pronotum,  the 
axillae,  propodeum,  and  most  of  dorsum  of  abdomen  brownish 
black,  collar  of  pronotum  transparent  whitish,  separated  from  the 
blackish  area  of  the  concealed  part  by  a  narrow  yellow  band  as 
noted  above,  and  apparently  overlying  a  blackish,  concealed  area 
on  the  anterior  margin  of  mesoscutum;  tegulae  pale  yellowish  with 
the  posterior  margin  brown;  metanotum,  first  tergite  of  abdomen 
except  median  part  of  the  posterior  margin,  most  of  the  last  tergite, 
ovipositor  sheaths  and  the  venter  about  yellow  ocher  (R.),  the 
venter  a  little  more  brownish  towards  the  apex  in  the  paratype. 
Scape  and  pedicel  about  concolorous  with  the  face,  the  flagellum 
pale  yellowish  brown.  Legs  wax  yellow,  the  tibiae  somewhat  darker, 
or  nearly  yellow  ocher  (R.);  the  middle  tibial  spur  and  tarsi  a  little 
more  whitish,  with  the  apical  joint  of  the  tarsi  brownish;  knee- 
joint  of  the  hind  legs  brownish  black.  Wings  entirely  hyaline,  the 
veins  pale  brown. 

Male. — Similar  to  the  female,  but  the  yellow  parts  all  about 
strontian  yellow  (R.),  the  frontovertex,  mesoscutum,  and  scutellum 
concolorous;  the  scutellum  with  a  pale  brownish  spot  on  the  disk 
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just  before  the  apex;  the  venter  of  abdomen  brownish  except  at 
base  and  on  the  lateral  margins  near  apex.    Length,  1.36  mm. 

Described  from  two  females,  one  male  (type,  allotype,  and  para- 
type),  China,  probably  from  one  of  the  southeastern  provinces 
(A.  Koebele),  Koebele's  No.  1553. 

TyTpe.—Cht.  No.  22045,  U.S.N.M. 

5.  ISODROMUS  V1NULUS  (Dalman). 

Plate  41,  ftg.  17. 

Encyrtus  vinulus  Dalman,  S venule.  Vet.-Akad.  Handl.,  vol.  41,  1820,  p.  349. 
Eomalotylus  vinulu$  Mayr,  Verh.  zool.-bot.  Gee.  Wien,  vol.  25, 1876,  p.  753. 
Nobrimus  vinulus  Thomson,  Hym.  Skand.,  vol.  4,  1876,  p.  140. 

Female. — Head  in  general  shape  very  nearly  as  in  niger,  but  the 
frontovertex  broader,  being  about  twice  as  long  as  wide,  the  dorsal 
orbits  of  eyes  slightly  diverging  anteriorly;  ocelli  nearly  in  an  equilat- 
eral triangle,  the  posterior  pair  almost  touching  the  eye  margins, 
and  the  median  one  slightly  behind  the  middle  of  the  frontovertex; 
antennal  sockets  situated  farther  apart  than  in  niger,  their  inner  rims 
strongly  convergent  above,  the  distance  between  their  lower  corners 
being  about  twice  their  length  and  between  the  upper  corners  about 
one-half  longer  again  than  their  length;  scrobes  faint  and  hardly 
reaching  a  line  drawn  between  the  lower  corners  of  the  eyes.  Antennae 
considerably  longer  than  in  iceryae  or  niger,  the  scape  being  fully  as 
long  as  the  eyes  and  the  flagellum  proportionately  as  long;  scape 
a  little  curved  near  the  base,  subcylindrical,  the  inner  lower  margin 
slightly  expanded,  and  the  underside  excavated  at  apex  as  usual; 
pedicel  as  long  as  the  first  two  funicle  joints  combined;  funicle  joints 
all  nearly  equal  in  length,  the  first  slightly  longer  than  thick,  the 
second  and  third  about  as  long  as  thick,  and  the  sixth  considerably 
wider  than  long  and  about  one-half  wider  again  than  the  first  joint; 
club  solid,  obliquely  truncate  nearly  to  the  base,  and  as  long  as  the 
funicle  lacking  the  first  and  one-half  of  the  second  joint.  Mandibles 
with  the  three  teeth  rather  short  and  acute,  but  longer  than  in  niger 
or  iceryae.  Axillae  and  scutellum  practically  as  in  niger.  Wings 
unusually  narrow,  their  basal  third  bare  of  cilia,  the  speculum  dis- 
tinct for  a  short  distance  and  running  nearly  parallel  with  the  sub- 
marginal  vein;  stigmal  vein  forming  a  rather  acute  angle  with  the 
postmarginal  and  joining  the  submarginal  just  before  the  latter 
reaches  the  costal  margin;  postmarginal  vein  well  developed  and 
nearly  one-half  as  long  as  the  stigmal.  Abdomen  a  little  longer  than 
wide  and  about  two-thirds  as  long  as  the  thorax,  the  sides  subparallel 
for  a  short  distance,  but  the  base  and  apex  well  rounded;  tactile 
plates  situated  about  half  way  between  the  middle  and  the  apex,  the 
vibrissas  reaching  well  beyond  the  apex;  the  ovipositor  barely 
visible.    Head  finely  puncttdate  nearly  as  distinctly  as  in  niger,  the 
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pin-punctures  few,  scattered,  and  shallow;  mesoscutum  finely 
reticulate  with  the  reticulations  somewhat  lengthened  transversely 
along  the  anterior  margin;  reticulations  of  the  axillae  and  scutellum 
not  much  coarser  but  more  deeply  impressed  than  those  on  the 
scutum;  reticulations  on  the  first  tergite  of  abdomen  except  across 
the  base  fine  and  uniform  and  but  little  coarser  than  those  on  the 
scutum.  Head  with  a  very  fine  and  not  prominent  pubescence,  the 
thorax  apparently  nearly  bare,  except  for  the  usual  appressed  pubes- 
cence on  the  metapleura  and  hind  coxae.  Length  of  body,  (2.22  to) 
2.26;  length  of  head,  0.73;  width  of  head,  0.73;  width  of  vertex, 
0.235;  length  of  eye,  0.49;  width  of  eye,  0.29;  length  of  antenna,  1.29 ; 
width  of  mesoscutum,  0.71;  length  of  fore-wing,  2.00;  width  of  fore- 
wing,  0.705  mm. 

Head  auburn  (R.),  the  occiput  more  blackish,  the  vertex  sometimes 
along  the  orbits  opposite  the  median  ocellus  and  the  dorsal  occipital 
margin  suffused  with  yellowish:  thorax  and  abdomen  nearly  black, 
the  mesopleura,  however,  with  a  distinct  brown  tinge;  prepectal 
plates  transparent  whitish,  the  collar  of  pronotum  broadly  whitish 
changing  to  yellowish  on  the  propleura;  posterior  lateral  corners  of 
the  mesoscutum  primuline  yellow  (H.)  with  the  anterior  margin  o 
the  markings  convex;  tegulae  white,  with  the  apical,  outer  corner 
fuscous.  Antennae  nearly  uniformly  brown,  or  about  bister  (R.)> 
the  pedicel  a  little  more  yellowish,  and  the  base  of  the  scape  more 
nearly  concolorous  with  the  face.  Front  coxae  and  tarsi,  middle 
coxae,  and  hind  legs  blackish  brown  or  about  concolorous  with  the 
mesopleura;  the  middle  tibiae  and  tarsi  a  little  paler,  especially 
beneath;  front  tibiae  pale  brown,  the  front  and  middle  femora  yel- 
lowish brown,  and  the  tibial  spur  a  little  more  yellowish.  Wings 
with  a  large  brown  spot  beneath  and  beyond  the  stigmal  vein,  and 
becoming  fainter  as  it  approaches  the  opposite  margin. 

Redescribed  from  two  females  from  Sweden  (C.  H.  Boheman). 

6.  1SODROMUS  ATRIVENTRIS  Ashmead. 

Plate  41,  fig.  16. 

Encyrtus  punctkeps  Howard  (part),  Bull.  5  (old  series),  Bur.  Ent.,  U.  S.  Dept. 

Agric,  1885,  p.  14. 
hodromus  atriventris  Ashmead,  Proc.  U.  S.  Nat.  Mus.,  vol.  22,  1900,  p.  379. 

Female. — Head  somewhat  wider  than  long,  a  little  thicker  fronto- 
occipitally  than  in  niger;  in  side  view  the  facial  and  dorsal  surfaces 
about  equal  in  length,  their  planes  meeting  in  a  little  more  than  a 
right  angle;  the  dorsal  surface  a  little  less  convex  than  in  niger; 
frontovertex  nearly  two  and  a  half  times  as  long  as  wide,  the  ocelli 
very  nearly  in  an  equilateral  triangle,  the  posterior  pair  almost  touch- 
ing the  eye  margins,  the  median  one  situated  a  little  behind  the  center 
of  the  frontovertex,  the  dorsal  orbits  of  the  eyes  very  slightly  divergent 
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anteriorly;  antennal  sockets  situated  a  little  farther  apart  than  their 
own  length,  their  inner  rims  nearly  parallel  or  only  slightly  convergent 
above;  scrobes  somewhat  longer  than  in  vitwlus  and  more  deeply 
impressed,  reaching  to  a  line  drawn  between  the  lower  corners  of 
the  eyes.  Antennae  about  as  long  as  in  vinulus;  scape  as  long  as 
the  eyes,  moderately  curved  a  little  below  the  middle,  somewhat 
thicker  distad,  and  furrowed  beneath  the  apex  as  usual;  pedicel  as 
long  as  the  first  two  funicle  joints;  funicle  joints  about  equal  in 
length,  except  that  the  third  is  a  trifle  longer,  increasing  a  little  in 
width  distad,  the  first  three  about  as  long  as  wide,  the  last  three  wider 
than  long,  the  sixth  being  about  a  third  wider  again  than  the  first; 
club  solid,  obliquely  truncate  to  about  the  basal  third,  and  slightly 
longer  than  the  last  four  funicle  joints  combined.  Mandibles  with 
the  teeth  comparatively  long,  the  lower  two  acute  and  the  upper  one 
rather  blunt.  Thorax  unusually  convex,  the  axillae  well  elevated 
above  the  scutellum,  the  latter  very  high  and  convex,  being  rounded 
from  the  median  line  of  base  toward  the  sides  and  apex  and  abruptly 
declivous  at  the  margins  and  without  the  median  impressed  line  at  the 
base.  Wings  moderately  wide,  their  basal  third  bare,  the  speculum 
distinct  for  a  short  distance  and  forming  a  slight  angle  with  the  sub- 
marginal  vein  or  a  right  angle  with  the  stigmal  vein;  the  latter  a 
little  more  curved  at  the  base  than  in  pundiceps,  forming  an  acute 
angle  with  the  postmarginal  and  joining  the  marginal  at  the  costal 
margin;  postmarginal  vein  about  a  third  as  long  as  the  stigmal  but 
spurlike.  Abdomen  about  a  third  longer  again  than  wide,  about 
three-fourths  as  long  as  the  thorax,  broadly  oval  in  shape,  both  the 
base  and  apex  being  well  rounded;  the  tactile  plates  situated  some- 
what less  than  halfway  from  the  middle  to  the  apex,  the  vibrissae 
reaching  about  to  the  apex ;  the  ovipositor  not  protruded.  Sculpture 
very  similar  to  vinulus,  with  the  pin-punctures  on  the  head  more 
distinct  but  not  prominent,  the  reticulations  of  mesoscutum  uniform 
and  those  on  the  first  tergite  of  abdomen  a  little  coarser  and  very 
delicately  impressed.  Face  and  mesoscutum  with  a  fine,  whitish 
pubescence  neither  very  thick  nor  prominent,  the  axillae  and  scu- 
tellum with  a  more  scattered,  similar  pubescence,  the  metapleura 
and  hind  coxae  with  the  usual  appressed  hairs.  Length  of  body,  (2 
to)  2.28;  length  of  head,  0.73;  width  of  head,  0.76;  width  of  vertex, 
0.223;  length  of  eye,  0.53;  width  of  eye,  0.33;  length  of  antenna, 
1.33;  width  of  mesoscutum,  0.71;  length  of  forewing,  2.10;  width 
of  forewing,  0.79  mm. 

Frontovertex  and  mesonotum  intermediate  between  xanthine 
orange  and  Mars  yellow  (R.),  the  face,  cheeks,  postorbital  region, 
occiput,  and  underparts  of  thorax  ochraceous  orange  (R.);  the 
collar  of  pronotum  nearly  transparent  or  probably  whitish  in  life, 
the  inner  half  of  the  axillae  more  or  less  blackish,  the  median  part  of 
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the  scutellum  suffused  with  dark  brawn  or  blackish  toward  the  base; 
nner  half  of  tegulae  white,  outer  half  blackish;  the  propodeum  and 
metanotum  blackish  brown,  the  abdomen  entirely  black.  Scape 
concolorous  with  the  base,  pedicel  a  little  darker,  the  funicle  rather 
dark  brown  and  the  club  still  darker.  Legs  ochraceous  orange,  the 
front  tibiae  and  tarsi  rather  dark  brown,  the  hind  tibiae  and  rest  of 
tarsi  brownish  black,  except  that  the  first  joint  of  the  middle  tarsi 
is  somewhat  yellowish;  the  middle  tibiae  somewhat  brownish  above 
and  at  the  apex,  the  spur  pale  yellowish.  Wings  with  a  roundish 
spot  beneath  the  stigmal  vein,  not  extending  over  halfway  across  the 
disk. 

Male. — Not  known. 

Redescribed  from  one  female  (type),  Ottawa,  Quebec  (W.  H. 
Harrington);  one  female  (cotype  of  Encyrtus  puncticeps  Howard), 
Arlington,  Virginia,  September,  1881  (L.  O.  Howard) ;  and  one  female 
captured  at  flowers  of  Polygonum,  Melrose  Highlands,  Massachusetts, 
September  3,  1909  (P.  H.  Timberlake). 

Type.— Cat.  No.  4748,  U.S.N.M. 

7.  ISODROMUS  PUNCTICEPS  (Howard). 

Plate  41,  fig.  18. 

Encyrtus  ptmcticep$  Howard,  Bull.  5  (Old  Series),  Bur.  Ent.,  U.  S.  Dept.  Agric., 

1885,  p.  14. 
Isodromut  jmncticcps  Ashmead,  Proc.  U.  S.  Nat.  Mus.,  vol.  22,  1900,  p.  379. 
Aphycus  chrysopae  Ashmead,  En  torn.  Amer.,  vol.  4,  1888,  p.  15. 
hodromus  chrysopae  Howard,  Proc.  U.  S.  Nat.  Mus.,  vol.  21, 1898,  p.  240. 

Female. — Head  a  little  longer  than  wide,  about  as  thick  as  in 
niger;  the  dorsal  surface  considerably  shorter  than  the  facial  surface 
in  side  view,  their  planes  meeting  in  an  angle  of  somewhat  more  than 
90°,  the  dorsal  aspect  moderately  convex  or  about  as  in  atriventris; 
the  frontovertex  rather  narrow,  about  three  times  as  long  as  wide,  the 
ocelli  in  a  somewhat  more  acute  angle  than  that  of  an  equilateral 
triangle,  the  posterior  pair  close  to  the  eye  margins,  the  anterior  one 
considerably  behind  the  center  of  the  frontovertex,  the  dorsal  orbits 
of  eyes  subparallol;  antenna!  sockets  situated  about  one  and  a  half 
times  their  own  length  apart,  their  inner  rims  about  parallel;  the 
scrobes  long,  distinct,  and  reaching  well  upward  between  the  eyes. 
Antennae  shorter  than  in  atriventris,  the  scape  considerably  shorter 
than  the  eyes,  and  reaching  but  little  beyond  the  plane  of  the  fronto- 
vertex, subcylindrical,  a  little  thicker  at  the  middle,  slightly  curved 
but  hardly  furrowed  at  apex  beneath;  pedicel  about  equal  to  the  first 
two  together  with  one-half  of  the  third  funicle  joint;  funicle  joints 
nearly  equal  in  length,  the  first  one  slightly  longer  than  thick,  the 
following  increasingly  wider,  the  sixth  considerably  wider  than  long 
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and  nearly  twice  as  wide  as  the  first  joint;  club  solid,  obliquely  trun- 
cate from  apex  to  basal  third,  as  long  as  the  last  four  funicle  joints 
combined.  Mandibles  about  as  in  atriventris.  Thorax  moderately 
convex,  the  axillae  nearly  level  with  the  scutellum,  the  disk  of  the 
latter  moderately  convex,  abruptly  rounded  and  declivous  at  the 
sides  and  apex.  Wings  very  nearly  as  in  atriventris,  the  speculum 
a  little  more  distinct  and  nearly  parallel  with  the  apical  part  of  the 
submarginal;  the  submarginal  slightly  angulate  at  the  distal  fourth 
and  somewhat  thicker  at  the  angle;  the  stigmal  vein  less  curved  at 
base  and  thinner.  Abdomen  narrower  than  thorax  and  about  two* 
thirds  as  long,  the  sides  subparallel,  the  base  somewhat  narrowed 
and  the  apex  well  rounded;  the  ovipositor  slightly  protruded. 
Sculpture  as  in  atriventris,  except  that  the  face  has  finely  impressed, 
fingerprint-like,  transverse  aciculations,  the  frontovertex  with  the 
pin-punctures  more  numerous  and  distinct,  and  the  axillae  and  scu- 
tellum with  a  much  more  deeply  impressed  or  roughened  sculpture, 
the  surface,  therefore,  being  much  less  shining;  on  the  axillae  the 
sculpture  is  subreticulate,  but  that  of  the  scutellum,  on  the  whole, 
is  more  of  the  fingerprint  type,  with  the  aciculations  close-set  and 
longitudinally  arranged.  Face,  cheeks  and  mesoscutum  with  a 
whitish  pubescence,  thicker  on  the  head  but  more  prominent  on  the 
thorax;  the  metapleura  and  hind  coxae  with  the  usual  appressed 
silvery  white  pubescence.  Length  of  body,  1.91  (to  2.20);  length  of 
head,  0.65;  width  of  head,  0.60;  width  of  vertex,  0.159;  length  of 
eye,  0.46;  width  of  eye,  0.29;  length  of  antenna,  0.96;  width  of 
mesoscutum,  0.585;  length  of  forewing,  1.70;  width  of  forewing, 
0.63;  length  of  exserted  part  of  ovipositor,  0.094  mm. 

General  color  intermediate  between  orange  and  Mars  yellow  (R.), 
the  face,  cheeks,  periorbital  region,  most  of  occiput  and  prothorax, 
the  pleura  and  base  of  abdomen  often  a  little  paler  and  more  yellow- 
ish; mesoscutum  in  front  of  the  curbed  parapsidal  lines  often  darker 
or  about  Sudan  brown  (R.)  or  becoming  even  darker  medially  and 
anteriorly;  collar  of  pronotum  transparent  whitish  or  yellowish  along 
the  posterior  margin;  tegulae  white  with  the  apical  half  pale  brown; 
metanotum,  propodeum  and  most  of  the  dorsum  of  abdomen  brown- 
ish black;  venter  of  abdomen  like  thorax,  or  sometimes  rather  dark 
brown  except  toward  the  base  and  medially;  the  ovipositor  yellow. 
Antennae  concolorous  with  face,  the  club  and  sometimes  the  funicle 
rather  dark  brown.  Legs  concolorous  with  pleura  or  sometimes  paler 
yellow,  the  front  and  middle  tibiae  pale  brown,  the  middle  pair  some- 
times dark  brown;  hind  femora  on  the  upper  margin  of  the  inner 
surface,  and  the  hind  tibiae  brown  to  blackish  brown;  tibial  spur 
yellowish,  the  tarsi  yellowish  white  with  the  apical  joint  dark  brown. 
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Wings  with  a  brownish  spot  beneath  the  stigmal  vein,  becoming 
fainter  as  it  reaches  the  opposite  margin. 

Male. — Not  known. 

Redescribed  from  one  female  (type),  Arlington,  Virginia,  Septem- 
ber, 1881  (L.  O.  Howard);  one  female  (type  of  Aphycus  chrysopae 
Ashmead)  reared  from  a  Chrysopa  cocoon,  Jacksonville,  Florida 
(W.  H.  Ashmead);  two  females,  District  of  Columbia,  one  dated 
August  26,  1890;  and  one  female  reared  from  material  of  an  Aphidid 
on  elm,  Yolo  County,  California  (California  State  lnsectary).  The 
latter  specimen  has  darker  legs  and  venter  than  eastern  specimens. 

Type.— Cat.  No.  2635,  U.S.N.M. 

BRETHESIA,  new  genus. 

Most  closely  related  to  hodromus  Howard,  but  easily  recognized 
by  the  small  eyes,  broad  frontovertex,  and  the  long  face  and  cheeks. 
The  genus  is  named  after  Jean  Brdthes,  in  recognition  of  his  work  on 
South  American  Hymenoptera. 

Female. — Head  about  as  broad  as  the  thorax,  rather  thin  fronto- 
occipitally,  thickest  and  widest  at  the  lower  corners  of  the  eyes,  sub- 
hemispherical  in  shape  with  the  face  slightly  inflexed  and  considerably 
lengthened  or  somewhat  subroe triform;  in  side  view  the  planes  of  the 
frons  and  face  meet  in  a  very  oblique  angle,  in  front  view  the  outline 
of  the  upper  part  of  the  head  well  rounded,  but  from  the  lower  cor- 
ners of  the  eyes  the  cheeks  rapidly  converge  toward  the  rather 
narrow  oral  margin;  frontovertex  broad  or  about  one-half  as  wide  as 
the  head  yet  a  little  longer  than  wide,  and  forming  with  the  eyes  a 
strongly  convex  surface;  the  large  ocelli  in  an  obtuse-angled  triangle, 
the  posterior  pair  a  little  less  than  their  own  diameter  from  the 
eye  margins  and  about  thrice  as  far  removed  from  the  occipital 
margin,  the  median  ocellus  a  little  behind  the  center  of  the  fronto- 
vertex; occiput  rather  deeply  concave,  the  neck  inserted  near  the 
center,  the  vertical  margin  sharp;  eyes  unusually  small  as  compared 
with  hodromus  or  Homalotylus,  their  length  about  one-half  more 
than  their  width  and  but  little  more  than  the  width  of  the  vertex 
or  the  length  of  the  cheeks,  wider  on  their  anterior  half,  their  long 
axis  about  parallel  with  the  plane  of  the  frons,  and  their  dorsal  orbits 
parallel  or  hardly  preceptibly  diverging  anteriorly;  postorbital  region 
rather  wide  as  in  hodromus  or  Homalotylus;  face  strongly  convex 
from  side  to  side,  the  antennal  sockets  situated  about  one-half  more 
than  their  own  length  apart  and  about  their  own  length  from  the 
oral  margins,  their  inner  rims  parallel;  the  scrobes  distinct,  forming 
deep,  triangular  shaped  grooves  as  wide  below  as  the  sockets,  but 
tapering  and  converging  above  although  not  quite  meeting;  both  the 
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sockets  and  scrobes  separated  by  a  broad  ridge  well  rounded  from 
side  to  side  but  entirely  plane  longitudinally.  Antennae  short, 
cylindrical,  somewhat  clavate,  in  general  structure  similar  to  Homal- 
otylus  or  hodromus;  the  scape  cylindrical,  very  slightly  curved,  and 
excluding  the  radicle  joint  about  as  long  as  the  eyes;  pedicel  obconical, 
and  a  little  longer  than  the  first  two  funicle  joints  combined;  funicle 
cylindrical  but  increasing  slightly  in  thickness  d  is  tad,  the  first 
joint  unusually  short,  nearly  twice  as  wide  as  long,  hardly  over 
a  third  as  long  as  the  second  and  narrower,  the  next  four  joints 
longer  than  wide,  the  second  and  third  but  slightly  so,  the  fourth 
about  one-third  longer  than  wide,  the  fifth  wider  but  no  longer 
than  the  fourth,  the  sixth  hardly  longer  than  wide  and  about  as  long 
as  the  preceding  joint:  club  considerably  wider  than  the  funicle, 
with  three  distinct  joints,  the  first  of  which  is  shortest,  the  apical 
one  obliquely  truncate  from  apex  to  its  base  on  the  inner  side,  the 
truncation  reaching  to  the  middle  of  the  club.  Mandibles  rather 
short  and  very  broad  at  apex  with  three  long,  acute,  simewhat  di- 
verging and  incurved  teeth  of  which  the  middle  one  is  considerably 
the  longest. 

Thorax  throughout  nearly  as  in  hodromus,  but  not  so  convex, 
the  mesoscutum,  axillae,  and  scutellum  lying  in  one  plane  as  in 
Homalotylus,  the  scutellum  fiat  across  the  disk,  its  margins  much 
elevated  and  abruptly  declivous.  Legs  as  in  Homalotylus  or  /*o- 
dromu8,  the  middle  tibial  spur  slender  and  as  long  as  the  first  tarsal 
joint,  which  is  nearly  as  long  as  the  following  joints  combined. 
Fore-wings  about  as  in  Isodromus,  the  basal  third  bare  of  cilia  ex- 
cepting a  row  next  to  the  submarginal  vein  and  one  obliquely  trans- 
verse row;  speculum  distinct,  reaching  from  the  stigmal  vein  obliquely 
half  way  across  the  disk;  submarginal  vein  attaining  the  margin 
before  the  middle  of  the  disk,  the  marginal  punctiform,  the  stigmal 
moderately  long  and  very  slightly  enlarged  at  apex,  the  postmar- 
ginal  about  one-third  as  long  and  forming  an  acute  angle  with  the 
stigmal.  Hind-wings  as  in  Isodromus,  except  that  the  costal  cell 
becomes  very  attenuated  before  reaching  the  hooklets. 

Abdomen  depressed,  broadly  ovate  in  shape,  widest  at  the  middle, 
slightly  narrowing  toward  the  base  and  more  rapidly  toward  the 
rather  acute  apex,  and  a  little  over  one-half  as  long  as  the  thorax; 
the  tactile  plates  situated  just  behind  the  middle,  the  vibrissae  nearly 
reaching  to  the  apex;  the  venter  moderately  convex  from  side  to 
side,  or  as  in  some  specimens  the  ventrites  may  be  compressed  into  a 
sharp  longitudinal  fold  especially  toward  the  base,  the  fifth  ventrite 
reaching  nearly  to  the  apex  and  enclosing  the  ovipositor  which 
barely  protrudes. 
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Frontovertex  and  face  rather  coarsely,  hexagonally  punctata- 
reticulate,  with  the  sculpture  delicately  impressed;  the  cheeks, 
postorbital  region  and  occiput  nearly  smooth;  the  mesoscutum  micro- 
scopically reticulate,  the  axillae  and  scutellum  with  a  similar  but 
much  coarser  reticulation;  pleura  rather  coarsely  reticulate,  with 
the  aciculations  mainly  continuous  and  longitudinal,  the  prepectal 
plates,  however,  scaly-reticulate;  abdomen  uniformly  reticulate 
except  at  the  apex,  and  across  the  base  of  the  first  tergite,  the  retic- 
ulations of  about  the  same  size  as  those  of  the  scutellum  but  more 
delicately  impressed. 

Pubescence  on  face  and  mesoscutum  very  fine,  rather  scattered, 
whitish  in  color  but  not  conspicuous ;  the  metapleura  concealed  by  a 
dense,  appressed,  silvery  white  pubescence,  the  hind  coxae  with  a  few 
scattered  hairs  of  the  same  character. 

Male. — According  to  Girault's  description  of  abrwrimeorrm  the 
male  is  similar  structurally,  except  that  the  antennae  are  less  clavate, 
with  the  funicle  filiform,  the  last  five  joints  being  subequal  and  all  a 
half  longer  than  wide. 

Type  of  genus. — Brethesia  latifrons,  new  species. 

1.  BRETHESIA  LATIFRONS,  new  apodea. 

Plate  40,  fig.  14. 

Female.— Length  of  body,  (1.08  to)  1.21;  length  of  head,  0.45; 
width  of  head,  0.39;  width  of  vertex,  0.192;  length  of  eye,  0.244; 
width  of  eye,  0.176;  length  of  antenna,  0.705;  width  of  mesoscutum, 
0.415;  length  of  forewing,  0.11;  width  of  forewing,  0.42  mm. 

Frontovertex  and  mesoscutum  ochraceous  orange  (R.),  the  face, 
cheeks,  occiput,  and  anterior  half  of  underparts  of  thorax  mustard 
yellow  (R.);  most  of  pronotum  similar  but  suffused  with  pale  brown- 
ish; axillae  and  scutellum  with  an  ochraceous  orange  ground  color  but 
suffused  with  brownish,  the  apical  half  of  the  scutellum  becoming 
still  darker  brown;  metanotum,  propodeum,  and  posterior  half  of  the 
mesopleura  chestnut  brown  (R.)  but  appearing  more  blackish  in 
some  lights;  tegulae  mustard  yellow  with  the  apical  margin  slightly 
brownish;  dorsum  of  abdomen  rather  shiny  black,  with  most  of  the 
first  tergite  primuline  yellow  (R.),  a  minute  dot  behind  the  tactile 
plates  and  another  at  the  apex  ochraceous  orange;  venter  mostly 
ochraceous  orange  but  paler  medially  toward  the  base,  and  invaded 
by  the  black  of  the  dorsum  in  two  areas  on  each  side,  the  first  pair 
just  before  the  tactile  plates  and  well  separated  medially,  the  second 
pair  just  before  the  apex  and  nearly  meeting,  the  black  marks  on 
each  side  being  narrowly  separated  by  the  ochraceous  orange,  the 
extension  of  which  produces  the  dot  on  the  dorsum  behind  the  tactile 
plates.  Antennae  nearly  concolorous  with  the  face  or  slightly  paler. 
Legs  mustard  yellow  with  the  front  tibiae  on  their  upper  surface  and 
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the  front  tarsi  slightly  brownish,  the  hind  coxae  and  femora  paler  or 
about  Naples  yellow  (R.),  the  hind  tibiae  blackish  brown,  the  tibial 
spur  and  middle  and  hind  tarsi  yellowish  white,  the  last  joint  of  the 
tarsi  being  tipped  with  brownish.  Wings  with  a  faint  brownish  spot 
beneath  the  stigmal  vein,  becoming  hardly  perceptible  before  reach- 
ing the  opposite  margin. 

Male. — Not  known. 

Described  from  four  females  (type  and  paratypes  a  to  c)  reared 
from  material  of  Icerya  purchasi  Maskell,  Mendoza,  Argentina  (Carlos 
Reed).  The  actual  host  was  perhaps  a  Chrysopid  or  Hemerobiid 
predaceous  on  the  Icerya.  The  specimens  are  poorly  preserved  as 
two  of  the  paratypes  have  lost  the  abdomen,  and  the  antennae  are 
missing  in  all  except  the  type. 

Type.— Cut.  No.  22046,  U.S.N.M. 

2.  BRETHESIA  ABNORMICORN1S  (Glraok.) 

I$odromu$  abnormicornis  Girault,  Insec.  Insc.  Menst.,  vol.  4,  Jan.,  1917,  p.  118. 

This  species  has  not  been  seen  by  the  writer,  but  seems  to  be  closely 
allied  to  latifrons.  According  to  the  original  description  the  fronto- 
vertex  is  moderately  wide,  the  second  funicle  joint  subequal  to  the 
pedicel,  the  last  funicle  joint  distinctly  wider  than  long,  the  pro- 
podeum  with  three  widely  separated  caninae,  and  the  postmarginal 
vein  only  somewhat  shorter  than  the  stigmal.  The  coloration  is 
similar,  but  the  pronotum  more  blackish,  the  mesopleura  entirely 
black,  and  the  abdomen  except  at  the  base  solidly  black.  The  types 
were  reared  from  material  of  Icerya  IrasUiensis  Hempel,  Sao  Paulo, 
Brazil  (A.  Hempel). 

Type.— Cat.  No.  20606,  U.S.N.M. 

EXPLANATION  OF  PLATES. 

Plate  38. 

Forewings  of  female. 

Fig.    1.  Homalotylus  terminate  calif ornicus.    Salt  Lake  City,  Utah. 

2.  H.  flaminiu*.    Cape  Town,  South  Africa. 

3.  H.  flaminiu*.    Brisbane,  Queensland. 

4.  H.  flaminiu*.    Palermo,  Sicily. 

5.  H.  mexicanus.    Guadalajara,  Mexico. 

Platb  39. 
Foretoings  of  female. 

Fig.   6.  H.  cockeredi.    Brownsville,  Texas. 

7.  H.  hyperaipidU.    Murray,  Utah. 

8.  H.  affinis.    Uplands,  California. 

9.  H.  quaylei.    Sicily. 

10.  H.  oculatut.    Manila,  Philippine  Islands. 
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Plate  40. 
Forewinge  of  female. 

Fig.  11.  Anieotyhu  eimiUe  utahensis.    Salt  Lake  City,  Utah. 

12.  A.  paUentipe*.    Oracle,  Arizona. 

13.  Homalotylus  brevicauda.    Ignacio,  Mexico. 

14.  Bretheeia  latifron*.    Mendoza,  Argentina. 

15.  Isodromut  iceryae.    San  Diego,  California. 

Plate  41. 
Forewinge  of  female. 

Fig.  16.  I.  atriventrie.    Melrose  Highlands,  Massachusetts. 

17.  J.  vmtihu.    Sweden. 

18.  J.  puncticepe.    District  of  Columbia. 

19.  J.  niger.    Murray,  Utah. 
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THE  FISHES  OF  THE  UNITED  STATES  ECLIPSE  EXPE- 
DITION TO  WEST  AFRICA. 


By  Henry  W.  Fowler, 

Of  the  Academy  of  Natural  Science*  of  Philadelphia. 


INTRODUCTION. 

The  collections  on  which  this  paper  is  based  are  primarily  con- 
tained in  the  United  States  National  Museum.  The  first  and  most 
extensive  is  that  obtained  by  the  United  States  Eclipse  Expedition 
to  West  Africa  in  1889,  with  William  Harvey  Brown  as  naturalist. 
Collections  of  fishes  were  secured  by  this  expedition  at  the  Azores, 
Cape  de  Verde  Islands,  Ascension  Island,  Sierra  Leone,  Ashantee, 
Angola,  and  Cape  Town.  An  interesting  collection  was  received 
from  Rolla  P.  Currie  and  a  few  specimens  from  Messrs.  O.  F.  Cook 
and  G.  N.  Collins,  collected  in  Liberia. 

I  have  further  included  several  small  collections  from  Liberia  and 
the  French  Kongo,  long  in  the  Museum  of  the  Academy  of  Natural 
Sciences  of  Philadelphia.  Dr.  J.  P.  Moore  sent  a  few  from  the 
French  Kongo,  from  the  Biological  School  of  the  University  of  Penn- 
sylvania, and  others  were  sent,  through  Capt.  C.  F.  Silvester,  from 
Princeton  University,  obtained  in  Kamerun.  These  are  all  indicated 
under  their  respective  captions,  where  reference  is  given  at  the 
beginning  of  the  principal  f  aunal  papers. 

Five  imperfectly-known  species  are  figured,  together  with  the 
following,  which  appear  to  be  new: 

JuL\8  azorensis. 

Abudefduf  ascensionis. 

Mormyrus  goheem. 

Labeo  curriei. 

TUapia  savagei. 

Eutropius  eclipsis. 

Caranx  angolensis. 

The  types  representing  these  species  are  all  in  the  United  States 
National  Museum.  In  further  explanation  of  the  figures  all  the  new 
forms  are  drawn  from  the  types,  and  the  others  in  the  National 
Museum  are: 

Bdone  trachura  Valenciennes.    42150. 

Liosaccus  cutaneu8  (Gttnther).    42143. 

Proceedings  u.  a  National  Museum,  Vol.  66— No.  2294. 
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Ch  aetodon  sanctae-helenae  Giin ther.     423 1 1 . 

AUicus  textUi8  (Valenciennes).     42318. 

The  types  of  Holopterura  plumbea  Cope,  and  SyngnaOius  peUegrinif 
new  species,  are  in  the  Academy,  and  numbered  22964  and  975, 
respectively,  in  the  catalogue  of  that  institution. 

Acknowledgment  is  here  offered  to  the  authorities  of  the  United 
States  National  Museum  for  the  privilege  of  reporting  on  their 
collections,  and  also  to  Doctor  Moore  and  Captain  Silvester  for  the 
loan  of  their  material  used  in  this  connection. 

DESCRIPTIONS  OF  SPECIES. 
1.  Horta,  Fayal  Island,  Azores. 

Pereira-Guimaraes  mentions  fishes  from  the  Azores  and  Madeira 
Islands.1  Hilgendorf  published  the  first  comprehensive  list1  and  de- 
scribed Solaria*  symplocos  as  new,1  afterwards  identified  as  Blennius 
gdlerita  Linnaeus,  by  Collett,  in  his  report  on  a  small  collection.4 
Clark  notes  a  short  list  of  species  obtained  by  the  Scotia  at  Horta,* 
and  finally  Regan  has  studied  an  interesting  collection/ 

BELONE  TRACHURA  Valeadeuea. 

Head,  2f ;  depth,  1£,  in  postocular  part  of  head;  D.  n,  12;  A.  n, 
17;  P.  i,  10;  V,  i,  5;  scales  along  lateral  line  about  238  to  caudal 
base;  11  scales  above  lateral  line  to  dorsal  origin,  and  4  below  to 
anal  origin;  about  129  predorsal  scales  to  occiput;  head  width  about 
1J  in  postocular  region;  eye,  2;  interorbital,  If. 

Body  elongately  fusiform,  somewhat  pentagonal  in  transverse 
section  with  median  dorsal  and  upper  lateral  ridges  all  distinct, 
greatest  depth  median.  Caudal  peduncle  broadly  depressed,  width 
four-fifths  of  eye  and  least  depth  about  2f . 

Head  depressed  above,  flattened  sides  moderately  converge  below, 
so  depressed  under  surface  about  three-fourths  of  eye.  Snout  tip 
shorter  than  lower  jaw  by  nearly  an  eye-diameter,  basal  width  at 
rictus  7 J  its  length,  surface  smooth.  Eye  ellipsoid,  supraorbital 
cavity  slightly  bulging  upper  profile  of  head.  Pupil  ellipsoid,  large. 
Maxillary  concealed,  about  reaches  eye.  Jaws  not  completely  ca- 
pable of  closing  basally.  Teeth  small,  largest  of  upper  twice  length 
of  lower,  none  on  vomer  or  palatines.  Nasal  cavity  large,  about 
half  size  of  pupil,  triangular,  and  oblique  keel  down  from  its  lower 

»  Jom.  Sd.  Lisboa,  vol.  8, 1883,  pp.  30-39  (133);  vol.  37, 1884,  pp.  11-28. 

•  Arch.  Naturgesch.,  vol.  64, 1888,  pp.  205-213. 
■  Site.  Ges.  Naturt.  Fr.  Berlin,  1888,  p.  79. 

•  Arch.  Math.  Natnrv.  Christian!*,  1897, 19,  No.  7, 17  pp.  See  also  Res.  Camp.  Sd.  Prince  de  Monaco, 
vol.  10, 1896,  pp.  1-198,  pis.  1-6. 

•  Scottish  Nat.  Ant.  Exp.  Zool.,  vol.  4,  Fishes,  1915,  p.  380. 

•  Ann.  Mag.  Nat.  London,  ser.  7,  vol.  12, 1903,  pp.  344-388. 
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front  edge  over  preorbital.  Interorbital  broadly  concave,  supra- 
orbitals with  fine  striae  slightly  converging  toward  occiput,  and  few 
low  median  keels.  Postocular  space  to  preopercle  edge  about  seven- 
eighths  of  eye. 

Gill-opening  forward  about  opposite  eye  center.  Rakers  iv  -f  15, 
ixf  lanceolate,  short  or  about  one-third  of  filaments  and  latter 
slightly  over  half  of  eye.    Isthmus  narrow  keel. 

Scales  narrowly  imbricated  and  crowded  along  sides  and  lower 
surfaces,  down  back  medially  much  larger  and  broadly  exposed. 
Broadly  exposed  scales  over  most  of  upper  surface  of  head,  and 
extending  forward  on  snout  for  space  equal  to  1§  eye-diameters. 
Fins  scaleless,  except  area  converging  out  over  caudal  of  lateral 
keels,  extension  about  three-fourths  of  median  rays  from  bases. 
Lateral  line  complete  to  caudal  base,  not  to  latter,  and  along  caudal 


7lG.  1.— BXLONB  TRACBUKA  VAUNCOBmM. 

peduncle  behind  extends  along  lower  surface  of  flange  or  keel.  Each 
tube  with  several  short  branches  below. 

Dorsal  inserted  slightly  behind  anal  origin,  nearly  at  last  third 
between  depressed  pectoral  tip  and  caudal  base,  first  branched  ray 
1}  in  postocular  region,  lobe  of  fin  not  quite  half  of  fin  length.  Anal 
with  large  lobe  in  front,  first  branched  ray  about  long  as  postocular 
region.  Caudal  (damaged)  moderately  forked,  and  lower  lobe  appar- 
ently slightly  longer.  Ventral  inserted  about  midway  between  hind 
preopercle  edge  and  caudal  base,  fin  1J  in  postocular  region.  Pec- 
toral slightly  longer  than  postocular.  Vent  nearly  three-fifths  of 
eye-diameter  before  anal. 

Color  in  alcohol  deep  brown  on  back  and  upper  surface  of  head. 
Along  upper  side  of  postocular  region,  dusky  line  to  end  of  gill- 
opening  separating  silvery-white  color  of  sides  and  lower  surface, 
but  not  on  trunk.    All  along  edge  of  dark  upper  tint,  which  bounded 


Digitized  by 


Google 


198  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vol.  56. 

on  trunk  by  upper  lateral  keel,  tinge  of  dark  greenish.  Iris  pale. 
Fins  all  pale  brownish,  with  dusky  on  outer  portions. 

Length,  450  mm. 

Type.— Cat.  No.  42150,  U.S.N.M. 

Also  four  other  examples,  showing:  head,  3  to  34;  depth,  1£  to 
1J  in  postocular  region;  D.  ii,  12,  once  11,  14;  A.  u,  17;  scales  about 
212  to  223  in  lateral  line  to  caudal  base;  about  123  to  135  predorsal 
scales  to  occiput;  rakers,  in  to  vi+4  to  6  v  to  xi;  eye  1§  to  2  in 
postocular;  interorbital  If  to  2;  least  width  of  caudal  peduncle,  2 
to  2f ;  length,  379  to  429  mm. 

My  examples  differ  from  the  accounts  by  Valenciennes l  and 
GOnther '  in  the  constantly  fewer  anal  rays,  or  19  instead  of  20  to 
21,  partly  pentagonal  body,  slightly  more  advanced  ventral  and 
apparently  larger  scales.  In  structure  the  scales  show  the  circuli 
complete,  very  fine,  or  simply  convergent. 

SCOMBER  COLIAS  Gmetta. 

Head,  3*  to  3};  depth,  5*  to  6};  D.  X— n,  10+5;  A.  m,  10+5; 
snout,  2}  to  3  in  head  measured  from  upper  jaw  tip;  eye,  4 J  to  4§; 
maxillary,  2$  to  2$;  interorbital,  4  to  4£;  second  dorsal  spine,  2  to 
2tV;  first  branched  dorsal  ray,  4£  to  4§;  pectoral,  2}  to  2J;  ventral, 
2£  to  2 i;  rakers,  16+30.  Maxillary  about  to  eye  front.  Front 
nostril  about  three-fifths  of  eye-diameter  before  eye.  Interorbital 
flattened.  Spinous  dorsal  inserted  about  midway  between  hind 
nostril  and  soft  dorsal  origin.  Pectoral  about  one-fourth  to  one- 
third  in  depressed  spinous  dorsal.  Ventral  inserted  near  first  third 
of  depressed  pectoral.    Two  examples,  229  mm. 

TRACHUSUS  MCTUKATUS  (B*wdtek). 

Head,  3}  to  3*;  depth,  4J  to  5*;  D.  VIII— I,  30  to  34;  A.  II— I, 
25  to  29;  scutes  in  lateral  line,  49  to  56 +45  to  52,  and  of  latter  usually 
4  to  8  on  caudal  base;  snout,  3  to  3 J  in  head  measured  from  upper 
jaw  tip;  eye,  3  to  3§;  maxillary,  2£  to  2};  interorbital,  3}  to  4;  rakers, 
16  or  17+39  to  41;  length,  132  to  205  mm.    Fourteen  examples. 

Trachuru8  trachurus  (Linnaeus),  of  the  Mediterranean,  is  close 
to  the  present  species  in  the  broad  scutes  in  the  first  half  of  the 
lateral  line,  apparently  differing  in  their  fewer  number,  79  to  86, 
compared  with  94  to  108  in  T.  piduralus.  Both  species  have  far 
more  scutes  than  T.  semispinosus  (Nilsson)  in  which  they  are  said 
to  be  70  to  75.  Compared  with  examples  from  California  (San 
Pedro  and  Santa  Catalina)  of  T.  symmetricus  the  present  form  shows 
several  striking  differences.  It  has  the  lateral  line  much  wider,  as 
width  of  upper  two-thirds  and  lower  three-fifths  of  eye,  compared 
with  width  of   upper  one-half  and  lower  two-thirds  in  eye  in  T. 

»  Hist.  Nat.  PdM.,  vol.  18, 1840,  p.  889.  *  Oat.  Fish.  Brit.  ICus.,  rol.  6, 1866,  p.  186. 
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symmetricus.  The  eye  is  much  larger  in  T.  piduraitis  and  the  pec- 
toral is  also  slightly  longer.  The  scutes  are  within  the  same  vari- 
able limits  in  both  species,  my  Californian  material  showing  50  to 
54+46  to  52,  though  with  rakers  apparently  slightly  more  numer- 
ous, 16  +45.  The  example  I  recorded  from  Valparaiso, as  the  present 
species  is  T.  symmetricus.1    It  has  scutes  50+50. 

Scales  of  all  three  species  are  variable,  though  usually  with  three 
basal  striae  more  or  less  marginal.  The  circuli  are  fine,  but  little 
coarser  on  middle  of  scale. 

The  Australian  Oaranx  declivis  Jenyns  *  is  shown  with  broad 
scutes  as  in  T.  piduratus,  82  in  number,  with  about  50  on  drawing 
as  spinescent  in  straight  part  of  lateral  line,  though  it  has  a  few 
more  soft  dorsal  and  anal  rays  than  any  of  my  examples  of  T.  pic- 
turatus.  Bowdich  originally  published  a  wretched  figure  and  his 
description  says  soft  dorsal  with  17  and  anal  with  15  rays.1 

CAESIOMORUS  GLAUCUS  (Unaev). 

Head,  3$  to  4;  depth,  2*  to  2};  D.  VI— I,  I,  25,  once  24;  A.  II— 
I,  i,  23  to  25;  snout,  3^  to  3 J  in  head;  eye,  4  to  4};  maxillary,  2$  to 
2|;  interorbital,  2}  to  3;  scales,  127  in  lateral  line  to  caudal  base 
and  4  more  on  latter.  Body  well  compressed,  contour  evenly  fusi- 
form. Caudal  peduncle  compressed,  depth  £  to  £  its  length.  Pre- 
dorsal  keel  forward  till  over  nostrils.  Head  compressed,  sides  about 
evenly  approximate  above  and  below.  Snout  conic,  long  as  wide 
or  length  four-fifths  of  width.  Eye  round,  advanced,  hind  edge 
midway  in  head  length  and  adipose  lid  around  edges.  Maxillary 
slightly  beyond  eye  front,  expansion  2J  to  2\  in  eye.  Mouth  oblique, 
jawB  about  even.  Teeth  minute,  in  narrow  bands,  resolving  into 
1  or  2  irregular  narrow  rows  along  sides  of  jaws.  Narrow  band  of 
very  minute  teeth,  and  similar  ones  in  small  arrow-shaped  line  on 
vomer.  Nostrils  small,  together,  about  two-thirds  of  eye  diameter 
before  eye  and  level  with  its  upper  edge.  Least  infraorbital  width 
slightly  over  one-fourth  to  one-third  of  eye.  Rakers  14  to  16  + 
28  to  31,  lanceolate,  slightly  longer  than  filaments.  Scales  cycloid, 
rounded,  largest  along  lateral  line  opposite  soft  dorsal  and  anal. 
Patch  of  scales  on  front  of  cheeks  behind  maxillary,  and  another 
behind  eye,  head  otherwise  naked.  Spinous  dorsal  begins  little 
nearer  soft  dorsal  origin  than  hind  eye  edge,  spines  low,  second  to 
fourth  subequally  longest  or  about  1£  to  If  in  eye.  Soft  dorsal 
inserted  about  midway  between  snout  tip  and  eye,  or  little  nearer 
caudal  base,  front  of  fin  elevated  though  not  as  lobe  and  first  branched 
ray  1}  to  1^  in  head.  Soft  anal  similar,  only  first  branched  ray  1J 
to  2J  in  head.    Caudal  very  deeply  forked,  long  slender  pointed 

» Copela,  No.  84,  Aug.  34, 1916,  p.  64.  »  Excurs.  Madeira,  1835,  p.  133,  pi.  fig.  37. 

•  Zool.  Voy.  B*xqU,  Fishes,  1843,  p.  68,  pi.  14. 
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lobes  about  equal,  2}  to  2$  in  combined  head  and  trunk.  Pectoral 
short,  pointed,  If  in  head.  Ventral  inserted  slightly  before  spinous 
dorsal.  If  to  2J  in  pectoral.  Color  in  alcohol  with  silvery-white 
reflections,  back  dusky  with  dark  bluish  tint,  lower  surfaces  whitish. 
Fins  largely  dull  brown,  dorsal  and  anal  front  tips  black.  Each 
caudal  lobe  largely  dusky  above  and  below,  leaving  hind  edge 
broadly  paler.  Pectoral  axil  dusky,  fin  like  ventral,  with  somewhat 
yellowish-brown  tint.    Six  examples,  163  to  334  mm. 

These  agree  with  a  series  of  19  Italian  examples  of  all  ages. 
Rakers  and  scales  fewer  in  young  than  in  adults,  and  scale  structure 
identical  in  all. 

8ERRANELLU8  ATHCAUDtA  (Gintker). 

Head,  2§;  depth,  3J  to  3J;  D.  X,  15,  i;  A.  m,  8,  i;  scales  along 
and  just  above  lateral  line  to  caudal  base,  120  to  126  and  12(?)  to 
18  on  latter;  pores  in  lateral  line  73  to  80  to  caudal  base  and  3  or  4 
more  on  latter;  10  scales  above  lateral  line,  28  to  30  below;  predorsal 
scales  28  to  34;  snout  3$  to  3§  in  head  measured  from  upper  jaw  tip; 
eye,  5  to  5);  maxillary,  2}  to  2 J;  interorbital,  5|  to  6}.  Body  com- 
pressed, rather  fusiform.  Head  well  compressed.  Snout  about 
broad  as  long.  Eye  advanced,  hind  edge  about  midway  in  head 
length.  Maxillary  to  eye  center,  expansion  1£  in  eye.  Mouth 
large,  lower  jaw  slightly  projecting.  Strong  canines  in  front  of 
jaws  and  along  mandible  sides.  Nostrils  close,  front  one  nearly 
half  an  eye-diameter  before  eye.  Interorbital  flattened.  Preopercle 
edge  finely  serrated,  serrae  but  slightly  coarser  below.  Rakers,  v  3 
+  11  n  or  in,  lanceolate,  long  as  filaments,  or  2 J  in  eye.  Pseud- 
obranchiae  about  §  of  gill-filaments.  Scales  finely  ciliated,  with  6 
to  12  basal  striae.  Cheek  with  18  rows  of  scales.  Muzzle,  interor- 
bital, preorbital  and  top  of  head  naked.  Fourth  dorsal  spine 
longest,  2J  to  3  in  head.  Soft  dorsal  inserted  little  nearer  caudal 
base  than  eye,  front  rays  little  longer,  second  ray  2$  to  2$  in  head. 
Third  anal  spine  longest,  3£  in  head.  Soft  anal  like  soft  dorsal, 
third  ray  2J  in  head.  Caudal  slightly  emarginate,  upper  lobe  little 
longer.  Color  in  alcohol  generally  dark  brownish.  Below  lateral 
line  along  sides  row  of  4  or  5  large  square  dusky-brown  blotches 
and  streaks  of  same  color  between  each.  Above  lateral  line  color 
largely  dark  brown.  Pale  blue  oblique  line  along  upper  maxillary 
edge  or  impression.  Another  parallel  from  below  eye  front  to  cheek 
corner.  Dusky  spot  below  eye  front  and  on  cheek  at  end  of  maxil- 
lary. Fins  brownish,  edges  of  unpaired  blackish.  Upper  and  lower 
corners  of  caudal  and  anal  end  black.  Soft  dorsal,  anal,  caudal  and 
caudal  peduncle  rather  sparsely  marked  with  small  bluish  dots. 
Pectoral  pale  brown.  Ventral  with  dusky  shade.  Iris  brown. 
Three  examples,  170  to  245  mm. 
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BOOTS  BOOPS  (LfauueM). 

Head,  3|  to  3|;  depth,  3*  to  4f ;  D.  XIV,  once  XIII,  14,  once  13; 
A.  Ill,  15,  once  16;  scales  72  to  80  in  lateral  line  to  caudal  base,  and 
5  or  6  more  on  latter;  5  to  7  scales  above  lateral  line  and  12  to  14 
below;  20  to  24  predorsal  scales;  snout  3 J  to  4$  in  head;  eye  2| 
to  3J;  maxillary  3}  to  4;  interorbital,  2f  to  3|;  rakers,  74-18 
to  20,  lanceolate,  two-thirds  to  little  less  than  filaments  and  latter 
about  half  of  eye.    Seven  examples,  85  to  207  mm. 

These  agree  with  a  series  of  Mediterranean  examples  in  the 
Academy,  though  some  of  the  latter  vary  greatly  in  depth.  The 
scales  of  all  show  about  10  to  12  basal  striae. 

PAGELLUS  CENTBODONTUS  (Delarocbe). 

Head,  3;  depth,  3;  D.  XII,  10  or  11;  A.  Ill,  12;  scales  75  to  78 
in  lateral  line  to  caudal  base  and  6  to  8  more  on  latter;  6  or  7  scales 
above  lateral  line,  16  or  17  below;  snout,  3$  to  3 J  in  head;  eye,  3; 
maxillary,  3;  interorbital,  3$  to  4;  rakers,  13  +  19,  lanceolate,  about 
long  as  filaments,  which  2  in  eye;  7  scales  on  cheek.  Two  examples, 
98  to  108  mm. 

Compared  with  a  Mediterranean  example  130  mm.  long,  scales  of 
all  finely  ciliated  and  with  6  to  10  basal  striae.  None  of  the  other 
Mediterranean  examples,  long  in  alcohol,  show  the  dark  shoulder 
blotch  distinct,  and  only  a  slight  trace  in  the  Horta  examples. 

PAGELLUS  ACABNE  (BJm*). 

Head,  3 J  to  3£;  depth,  3;  D.  XII,  10  or  11;  A.  HI,  10;  scales, 
70  to  72  in  lateral  line  to  caudal  base  and  6  or  7  more  on  latter. 
Body  fusiform,  elongate,  moderately  compressed.  Head  well  com- 
pressed, sides  flattened.  Snout  about  wide  as  long.  Eye  large, 
slightly  advanced,  long  as  snout  or  3}  in  head.  Mouth  little 
inclined,  lower  jaw  shorter.  Maxillary  reaches  slightly  beyond  eye 
front,  not  quite  to  pupil.  Front  teeth  fine  and  conic,  and  hind  teeth 
two  rows  of  molars  above  and  below.  Front  nostril  pore  about 
two-fifths  of  eye  before  same,  and  hind  nostril  large  slit  close  behind. 
Interorbital  broadly  convex,  wide  as  eye.  Preorbital  depth  1$  its 
length.  Preopercle  edge  entire.  Rakers,  10  + 13,  lanceolate,  nearly 
equal  filaments  or  2§  in  eye.  Pseudobranchiae  long  as  gill-fila- 
ments. Squamation  very  compact,  scales  narrowly  imbricated, 
each  with  9  or  10  basal  radii,  latter  rather  obsolete  with  age. 
Suprascapula  edge  little  jagged.  Most  of  caudal  covered  with 
minute  scales.  Lateral  line  nearly  concurrent  with  dorsal  profile, 
elevated  along  side  of  caudal  peduncle.  Cheek  with  five  rows  of 
scales.  Dorsal  spines  pungent,  slender.  Soft  dorsal  inserted  about 
midway  between  spinous  dorsal  origin  and  caudal  base,  front  rays 
little  elevated.    Anal  similar,  spines   slender   and   third   longest. 
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Caudal  forked.  Pectoral  not  quite  to  anal,  long  as  head.  Ventral 
spine,  If  of  fin,  latter  1}  in  pectoral.  Color  in  alcohol  uniform 
brownish,  sides  and  below  with  traces  of  silvery  white.  Dorsal 
tinted,  with  dull  brown.  Pectoral  axil  and  base  with  large  dusky- 
brown  blotch.    Two  examples,  189  to  241  mm. 

PAGRUS  PAGR08  (LtaUMN). 

Head,  3£;  depth,  2|;  D.  XII,  10,  i,-  A.  Ill,  8,  i;  scales,  53  in  lateral 
line  to  caudal  base  and  9  more  on  latter;  7  scales  above  lateral 
line,  15  below;  snout,  2\  in  head;  eye,  3|;  maxillary,  2$;  interor- 
bital,  3}.  Body  oblong,  well  compressed,  upper  profile  evenly 
convex  from  snout  tip  to  soft  dorsal.  Head  well  compressed,  sides 
flattened.  Snout,  width  1J  its  length.  Eye  large,  midway  in  head 
length.  Maxillary  about  to  eye.  Molar  teeth  biserial.  Pair  of 
small  canines  in  front  of  each  jaw  behind  which  patch  of  villiform 
teeth.  Front  nostril  about  half  an  eye-diameter  before  eye.  Inter- 
orbital  convex.  Preorbital  width  equals  eye.  Rakers,  8  +  9,  short 
stumps  about  one  quarter  of  filaments,  latter  1}  in  eye.  Pseudo- 
branchiae  large  as  gill-filaments.  Scales  narrowly  imbricated,  about 
11  basal  striae  on  largest.  Cheek  with  seven  rows  of  scales.  Supra- 
scapula  edge  nearly  entire.  Scales  very  small  on  top  of  head,  below 
suprascapula,  on  pectoral  and  caudal  bases,  and  along  soft  dorsal 
and  anal  bases.  Tubes  in  lateral  line  simple,  largely  concurrent 
with  dorsal  profile  and  little  high  along  caudal  peduncle  side.  Dorsal 
spines  rather  slender.  Soft  dorsal  inserted  about  midway  between 
spinous  dorsal  origin  and  caudal  base,  fin  low.  Anal  similar,  second 
and  third  spines  subequally  longest.  Caudal  deeply  forked.  Pec- 
toral little  longer  than  head,  reaches  second  anal  spine  base.  Ventral 
spine  \  of  fin,  fin  \\  in  pectoral.  Color  in  alcohol,  dull  uniform 
brownish  generally,  with  traces  of  bright  silvery-white  on  sides  and 
below.    Length,  241  mm. 

DIPLODUS  SABGUS  (LteM»us). 

Head,  3  to  Z\\  depth,  1J  to  2};  D.  XII,  13,i,  or  14,  i;  A.  Ill,  13 
t,  or  14,  i;  scales  60  to  65  in  lateral  line  to  caudal  base,  and  6  to  8 
more  on  latter;  8  or  9  scales  above  and  16  to  18  below  lateral  line; 
snout,  2$  to  3  in  head;  eye,  2$  to  4£;  maxillary,  3;  interorbital,  2  J 
to  3J;  rakers,  7  or  8  +  9  or  10.    Three  examples,  70  to  260  mm. 

One  of  the  above  from  Loando,  Angola  (p.  284).  It  has  three  rows 
of  molars  above  and  two  below  and  slightly  larger  and  longer  anal 
spines  than  the  largest  example,  from  the  Azores.  In  the  last 
axilla  and  hind  edge  of  opercle  flap  dusky  and  preorbital,  about 
seven-eighths  of  eye.  In  young  axilla  and  opercle  flap  pale,  pre- 
orbital but  slightly  over  half  of  eye,  and  molars  in  three  rowB  above 
and  two  below.  Young  in  alcohol  with  back  olive,  grayish  where 
scales  have  fallen,  with  six  vertical  lines  or  narrow  bands  of  deeper 
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olive-brown  down  to  abdomen,  also  dark  or  slaty  blotch  on  front 
of  caudal  peduncle.  Fins,  pale  brownish,  ends  of  ventrals  and 
median  caudal  rays  dusky.  Head,  iris,  and  sides  with  silvery  reflec- 
tions. 

An  example  from  Messina,  Italy,  agrees  best  with  the  largest  of 
the  above.  It  has  the  dark  axillary  blotch,  though  shorter  pectoral. 
Rakers,  8  +  10;  length,  216  mm.  The  scales  of  all  the  examples 
alike,  finely  ciliated,  and  with  many  as  9  basal  striae. 

CHROMIS  CHROMIS  CLtaaaeu). 

Head,  3i;  depth,  2;  D.  XIV,  11;  A.  II,  11;  scales,  19  in  upper 
arch  of  lateral  line  and  11  pores  in  straight  section  before  caudal 
base;  4  scales  above  lateral  line  to  spinous  dorsal  origin,  10  below  to 
spinous  anal  origin;  27  predorsal  scales;  snout,  3}  in  head;  eye  3£; 
maxillary,  3 ;  interorbital,  2f.  Body  greatly  compressed,  elongately 
ellipsoid.  Caudal  peduncle  compressed,  length  two-thirds  least 
depth,  which  two  in  head.  Last  with  flattened  sides,  width  If  its 
length.  Snout,  convex;  length,  about  i  its  width.  Eye  large, 
rounded,  advanced,  hind  edge  little  behind  middle  in  head  length. 
Mouth  small,  inclined  but  little  from  vertical,  lower  jaw  slightly 
protruding.  Lips  rather  fleshy.  Maxillary  almost  to  eye,  expan- 
sion 2$  in  same.  Teeth  conic,  outer  row  slightly  enlarged,  in  narrow 
bands  in  jaws.  Nostril  simple  pore  near  last  fourth  in  snout.  In- 
terorbital convex.  Preorbital  narrow,  3  in  eye,  edge  entire,  also 
preopercle  edge.  Rakers,  10+21,  lanceolate,  slender,  equal  fila- 
ments, or  2f  in  eye.  Scales  large,  finely  ciliated,  with  7  or  8  basal 
striae,  of  smaller  size  about  bony  edges  and  top  of  head.  Preorbital 
with  two  irregular  rows  of  scales  and  four  rows  on  cheek.  Very 
small  scales  on  fins  basally.  Lateral  line  with  upper  arch  only  to 
soft  dorsal  origin,  tubes  simple.  Spinous  dorsal  inserted  behind 
pectoral  origin  or  about  opposite  ventral  origin;  fourth  spine  longest 
or  slightly  less  than  half  of  head.  Soft  dorsal  greatly  posterior, 
behind  soft  anal  origin  and  third  or  longest  ray  forming  fin  point, 
1}  in  head.  Second  anal  spine  much  longer  than  first,  1J  in  head; 
fin  origin  little  nearer  caudal  base  than  pectoral  origin.  Soft  anal 
larger  than  soft  dorsal,  pointed  behind  with  seventh  ray  longest  or 
1$  in  head.  Caudal  elongate,  deeply  forked,  long  lobes  sharp 
pointed,  longer  than  head  by  eye-diameter.  Pectoral  pointed,  long 
as  head.  Ventral  reaches  anal,  first  ray  filamentous,  spine  half  of 
fin.  Vent  half  an  eye-diameter  before  anal.  Color  in  alcohol  dull 
uniform  brownish  with  slight  olive  tint;  back  and  head  above,  dusky. 
Spinous  dorsal,  front  half  of  soft  dorsal,  first  two-thirds  of  soft  anal 
and  outer  halves  of  each  caudal  lobe  black.  Remaining  portions 
of  soft  dorsal  and  anal,  and  caudal,  whitish.  Pectoral  pale,  also 
ventral,  though  latter  with  front  edge  and  base  brownish.  Iris 
brown.    Length,  140  mm. 
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JULIS  AZOBENS1S,  new 

Head,  3§  (without  teeth);  depth,  4$;  D.  IX,  12,  i;  A.  Ill,  12; 
P.  ii,  12;  V.  I,  5;  scales,  60  +  10  in  lateral  line  to  caudal  base,  and 
8  more  on  latter;  4  scales  above  lateral  line  to  soft  dorsal  origin;  20 
below  to  spinous  anal  origin;  16  predorsal  scales;  head  width,  2)  its 
length;  snout,  3$;  eye,  5£;  maxilliary,  4};  interorbital,  5;  second 
dorsal  spine,  4$;  first  dorsal  ray,  2} ;  secopd  anal  ray,  2};  caudal, 
1§;  pectoral,  1£;  ventral,  2J. 

Body  much  elongated,  well  compressed,  deepest  at  hind  opercle 
edge  and  tapering  gradually  back  to  caudal,  edges  convex.  Caudal 
peduncle  strongly  compressed,  about  long  as  deep  and  least  depth 
about  24  in  head. 

Head  elongately  rhomboid,  well  compressed,  sides  slightly  flat- 
tened and  about  evenly  approximate  above  and  below.  Snout 
conic,  upper  profile  slightly  concave  in  front;  width,  1}  its  length. 
Eye  rounded,  advanced,  with  hind  edge  little  before  center  in  head 


FIG.  2.— JULIS  AZOREN8I3. 

length.  Mouth  moderate,  gape  extending  about  halfway  to  eye; 
jaws  and  teeth  about  even  in  front.  Maxillary  about  reaches  oppo 
site  front  nostril.  Lips  moderately  wide,  fleshy.  Teeth  biserial, 
outer  row  much  larger,  and  four  canines  in  front  of  each  jaw,  of  which 
median  pair  of  each  much  larger.  Tongue  small,  elongate,  end  free 
and  rounded.  Nostrils  small,  near  one  another;  front  one  about  half 
an  eye-diameter  before  eye.  Interorbital  convex.  Least  width 
of  preorbital  about  seven-eighths  of  eye.  Hind  preopercle  edge 
entire. 

Gill-opening  forward  about  opposite  hind  pupil  edge.  Rakers  8  +  11 
short  flexible  points,  spinescent,  about  one-fourth  of  filaments,  and 
latter  two-fifths  of  eye.     Isthmus  triangular,  with  median  keel. 

Scales  thin,  in  even  longitudinal  rows,  elongate,  well  exposed, 
cycloid.  Head  naked.  Scales  smaller  on  predorsal,  breast,  and 
caudal  base.  Scales  with  about  18  basal  radii  and  twice  as  many 
apical  obscurely,  circuli  very  fine.     Lateral  line  complete,  high  along 
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back  at  first,  then  drops  just  before  caudal  peduncle  until  midway  on 
side  and  extends  out  on  caudal  base.  Tubes  largely  simple,  well 
exposed. 

Spinous  dorsal  inserted  well  before  hind  opercle  edge,  about  over 
pectoral  origin;  spines  more  or  less  subequal,  and  first  not  elongated. 
Soft  dorsal  inserted  about  midway  between  front  eye  edge  and  caudal 
base;  fin  of  about  uniform  height,  and  edge  like  that  of  spinous 
dorsal,  slightly  notched.  Anal  inserted  opposite  soft  dorsal  origin, 
with  weak  spines  of  which  third  longest  and  rayed  fin  like  soft  dorsal. 
Caudal  oblong,  truncate  behind.  Pectoral  pointed  from  upper  rays, 
which  longest,  reaches  three-fourths  to  anal.  Ventral  origin  very 
slightly  before  pectoral  origin,  fin  half  way  to  anal  and  spine  two- 
thirds  of  fin.    Vent  close  before  anal. 

Color  in  alcohol  largely  brown  above  on  back  and  head.  Paler 
below  with  tinge  of  buff.  Dark  color  of  back  not  strongly  contrasted 
with  paler  lower  colors.  Well-defined  dark  line  from  pectoral  axil  to 
caudal  base  little  below  middle.  Cheek  and  opercles  brown  above. 
Small  black  spot  less  than  pupil  on  opercle  flap  near  tip  above,  also 
another  at  pectoral  origin.  Membrane  between  first  two  dorsal 
spines  deep  brownish,  and  entire  dorsal  fins  otherwise  pale  or  dull 
buff.    Other  fins  buff.     Iris  brassy-yellow.    Length,  170  mm. 

Type.— No.  42127,  U.S.N.M.  Horta,  Fayal  Island,  Azores,  No- 
vember 3,  1889.     Wm.  Harvey  Brown. 

Only  the  above  unique  example,  allied  with  Julis  atlantica  (Giin- 
ther)1  in  its  uniform  spinous  dorsal  and  slender  body.  In  these 
points  it  differs  strikingly  from  Mediterranean  examples  of  Julis  julis 
(Linnaeus)  before  me.  From  GCfcnther's  species  it  may  easily  be 
distinguished  by  its  shorter  ventrals  and  coloration.  Gtother 
describes  two  broad  dark  longitudinal  bands,  one  along  the  back  and 
the  other  from  the  pectoral  to  the  caudal  base  medially,  a  black 
spot  at  the  end  of  the  opercle,  dorsal,  and  anal  each  narrowly  edged 
blackish  with  broad  violet  band  along  middle,  caudal  corners  dark, 
ventral  filaments  blackish  and  no  black  axillary  blotch.  Its  size  is 
not  given. 

I  have  compared  Julis  giofredi  (Risso),  from  the  Mediterranean, 
and  find  it  allied  in  the  uniform  spinous  dorsal,  though  differing  in 
the  much  smaller  inconspicuous  axillary  black  spot,  which  a  mere 
speck  in  most.  It  is  not  even  indicated  by  Bonaparte  *  and  Valen- 
ciennes.8 The  lower  band  on  the  side  extends  from  the  head  below 
to  the  pectoral  base  and  the  caudal  base,  in  J.  gicfredi,  and  said  to 
be  yellow  in  life,  though  evidently  all  faded  in  my  Italian  and  Medi- 
terranean examples.    They  show  only  a  whitish  parallel  line  between 

»  Cat.  Fish.  Brit.  Mas.,  toL  4, 1863,  p.  197.    Sierra  Leone.        »  Hist.  Nat.  Pois.,  vol  13, 1830,  p.  371. 
"Fauna Italtea,  Peso.,  rol  2, 1841  (U7)  (too.  30,  pi.  2. 
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it  and  dark  color  on  back,  latter  bounded  by  a  dark  band  from  snout 
to  median  caudal  base. 

(For  the  Azores  where  the  type  was  obtained.) 

BALISTES  VETULA  UiMeu. 

One  example,  305  mm.  to  caudal  base,  535  mm.  to  end  of  caudal 
filaments. 

LACTOPHBYS  NOTACANTHUS  (Sleeker). 

Head,  2£;  depth,  2|;  D.  i,  9;  A.  i,  9;  eye,  3  in  snout;  snout,  \\ 
in  head  to  upper  angle  of  gill-opening;  interorbital,  2£;  caudal,  1). 
Preocular  spine  slightly  over  half  of  eye.  Median  keel  of  back  with 
distinct  small  spine  at  last  third  between  hind  eye  edge  and  dorsal 
origin.  Caudal  peduncle  unarmed.  Color  in  alcohol  with  each  scute 
with  submarginal  ring  and  central  spot  of  darker  brown  than  body 
color,  all  of  which,  somewhat  variable  at  ring,  may  be  waved  slightly 
in  places  and  central  spot  appear  as  if  formed  of  several  blotches. 
Length,  266  mm. 

Apparently  distinct  from  the  West  Indian  Lactopkrys  tricornxs 
(Linnaeus),  none  of  my  examples  having  the  erect  dorsal  spine  before 
the  dorsal  fin  as  in  the  above.  Bleeker's  species  is  without  the 
bridges  behind  dorsal  and  anal  fins,  where  each  edge  ends  in  a  back- 
wardly  directed  spine.  Gttnther  admits  it  l  only  as  a  variety  and 
says  "examples  from  the  West  Indies  with  an  indication  of  the  dor- 
sal spine  are  by  no  means  uncommon." 

UOSACCUS  CUTANEUS  (Gttather). 

Head,  2|;  depth  (contracted),  about  3£;  D.  n,  6;  A.  u,  6;  P.  i,  14; 
head  width,  If  in  its  length;  snout,  1£;  eye,  4f ;  interorbital,  2£. 
Body  cylindrical,  robust;  belly  loose,  though  skin  tough  or  moder- 
ately pliable  and  capable  of  great  inflation.  Caudal  peduncle  de- 
pressed so  least  depth  equals  its  width  at  same  point.  Head  large, 
robust,  broad  as  deep  when  not  inflated,  upper  profile  little  inclined 
in  front.  Snout  convex  over  surface  and  in  profile,  about  wide  as 
long.  Eye  moderate,  ellipsoid,  front  edge  about  midway  in  head. 
Mouth  rather  large.  Teeth  large,  with  entire  even  cutting  edges, 
lips  thick,  fleshy,  and  greatly  papillose.  Nostrils  together,  on  front 
and  hind  faces  of  short  fleshy  knob,  which  is  nearly  an  eye-diameter 
in  advance  of  eye,  nearly  level  with  upper  edge.  Interorbital  broad, 
with  wide  shallow  median  concavity.  Gill-opening  nearly  vertical, 
equals  \\  eye-diameters.  Skin  entirely  smooth,  with  very  fine  longi- 
tudinal wrinkles  on  back  and  sides  behind  pectoral  to  dorsal  and  on 
inflatable  belly.  Dorsal  inserted  nearly  at  last  third  between  front 
eye  edge  and  caudal  base.    Anal  similar,  inserted  entirely  but  close 

*  Cat.  FHh  Brit.  Mas.,  vd.  8, 1870,  p.  968. 
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behind  dorsal.  Caudal  with  hind  edge  slightly  concave.  Pectoral 
broad,  upper  rays  forming  slight  point  above  and  rounded  lobe 
below,  larger  than  dorsal.  Color  in  alcohol  uniform  brown  above, 
under  surface  same  general  tint  except  paler.  Iris  pale  olive-brown. 
Dark  blotch  over  each  eye  on  interorbital  edge.  Fins  dull  brownish. 
Length,  248  mm. 

The  above  interesting  example  appears  identical  with  Tetrodon 
cutaneus  Gunther.1  Its  distribution  so  far  to  the  northward  as  the 
Azores  is  likely  due  to  the  influence  of  the  Guinea  Current.  In 
Gunther's  short  description  few  other  than  minor  variants  appear, 
so  that  I  am  unable  to  separate  the  Azores  fish  from  the  South 
Atlantic. 


FIG.  3.— LI08AOCU8  cutamxus  (GOwthbb). 

2.  Porto  Grande  on  St.  Vinobnt,  Gaps  db  Vbrde  Islands. 

The  Cape  de  Verde  Islands  partake  largely  of  the  African  ichthy- 
fauna,  and,  lying  along  the  route  of  European  exploration  and  dis- 
covery of  the  West  African  region,  are  associated  with  its  development. 
As  Goree  Island,  off  the  Senegal,  was  the  first  point  on  the  African 
coast  from  which  any  attempt  was  made  to  gather  representative 
collections  of  fishes,  one  finds  the  first  enumeration  of  Cape  de  Verde 
fishes,  with  those  from  the  Gabun,  also  included  in  DumlriTs  memoir 
''Poissons  Afrique  Occidentale."  a  Brito-Capello  gives  a  list  of  the 
fishes  obtained  in  the  various  Portuguese  possessions,'  among  them 
a  number  from  the  Cape  de  Verde  Islands.  Other  localities  are 
Angola,  Madeira,  St.  Thom6,  Baissau,  and  Mozambique.  Pereira- 
Guimaraee,  in  the  papers  already  referred  to  under  the  Azores  col- 
lection, also  mentions  species  from  the  Cape  de  Verde  Islands. 
Gttnther  has  a  short  list  in  his  Challenger  shore  fishes  from  St.  Vincent 

»  Cat.  Fish.  Brit.  Mm.,  1870,  p.  287. 

«  Arch.  Mm.  Hist.  Nat.,  vol.  9, 1868,  pp.  341-308,  pis. 2*48. 

■  Jem  8ci.  Lttboa,  1*71,  pp.  194-302,  908  807;  1872,  p.  88. 
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and  St.  Jago,1  and  Clark  lists  those  obtained  by  the  Scotia.3    Detailed 
accounts  and  figures  of  a  Goree  collection  are  given  by  Steindachner.* 


BARTONELLA  AUR1TA 

Two  examples. 

MURAENA  MELANOT1S  (Kaap). 

Head,  8;  depth,  12 J;  combined  head  and  trunk  shorter  than  rest 
of  body  by  space  between  eye  and  gill-opening;  snout,  6  in  head  meas- 
ured from  upper  jaw  tip;  interorbital,  7\;  upper  jaw  to  rictus,  2£;  eye, 
2$  in  snout,  2£  in  interorbital.  Snout  length,  about  1J  its  width. 
Lower  jaw  well  protruded.  Teeth  uniserial,  strongly  compressed, 
entire.  Two  fang-like  teeth  in  front  above,  hind  one  larger.  Nostrils 
in  short  tubes  of  about  equal  length,  three  in  eye,  posterior  slightly 
before  eye.  Anal  edge  inconspicuously  and  narrowly  pale  brown. 
General  color  dark  chocolate  brown  with  largely  uniform  appearance. 
Length,  1,373  mm. 

This  example  does  not  show  the  short  dark  vertical  lines  forming 
squares  on  front  part  of  body  above,  as  indicated  in  Kaup's  figure  of 
Limamuraena  mdanoHs,4  though  the  characteristic  black  rictal  blotch 
and  much  larger  one  embracing  the  gill-opening  quite  conspicuous. 
The  tail  and  trunk  also  show  traoes  of  obscure  dark  blotches  or  spots, 
and  along  dorsal  fin  several  distinct  blackish  blotches.  Muraena 
clepsydra  Jordan  and  Evermann  differs  in  color  and  has  a  much 
shorter  lower  jaw,  the  black  riotal  blotch  with  white  blotch  imme- 
diately forward  and  anal  edge  not  pale. 

GTMMOTHORAX  FUNDUS  (BMwri). 

One  example,  950  mm.  Edge  of  anal  very  narrowly  pale.  Com- 
pared with  an  example  from  Santo  Domingo,  West  Indies,  it  largely 
agrees,  except  in  its  more  olive-brown  tinge.  Bloch's  figure  of  G. 
afer  •  shows  a  moray  with  well  blotched  or  deeper  dark  markings 
and  is  closely  related  to  Muraena  moringua  Cuvier,  as  contended  by 
Jordan  and  Davis.9 

ABLBNNBS  HIANS  (ValeacieaM*). 

One  760  mm.  (jaws  damaged).  Compared  with  a  slightly  smaller 
example  from  St.  Christopher's  Island,  West  Indies,  which  measures 
384  mm.  (beak  broken),  the  soales  are  different,  due  to  age.  In  the 
West  Indian  fish  the  circuli  are  all  more  or  less  united,  and  with  the 
median  narrow  vertical  area  always  more  or  less  bridged,  at  least 
above  and  below.    In  the  Cape  de  Verde  example  they  are  always 

»  Rep.  Voy.  Ohattenger,  Zool.,  vol.  1, 1880,  p.  3. 

«  Scottish  Nat.  Ant.  Exp.   Zodk.,  toI.  4,  Fishes,  MM,  pp.  882-384. 

•  Denk.  AJt.  Win.  Wfeo,  vol.  46, 1882,  pp.  1-15>  pis.  1-6. 

4  Abhand.  Naturw.  Verein  Hanbo*,  rot  4, 1880  (1860),  p.  27,  pi.  4. 

•  Nat.  Anst.  Ftooh.,  vol.  9, 17W,  p.  85,  pi.  417. 

•  Rep.  U.  8.  Fish  Oram.,  1888  (180B),  p.  008. 
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separate  at  basal  and  apical  areas,  evidently  a  condition  of  age. 
Both  have  the  same  fin  formula,  though  the  West  Indian  fish  agrees 
with  Jordan  and  Evermann's  Hawaiian  *  in  the  slightly  shorter 
pectoral,  though  at  present  without  any  traces  of  the  four  dark  spots 
on  the  back  below  dorsal  as  shown  in  the  figure.  They  mention  but 
three  blotches  as  sometimes  present.  Steindachner  notes  an  ex- 
ample from  Acapulco  Bay,  Mexico,  738  mm.  long,  but  dark  dorsal 
spots  are  not  mentioned.2 

SELAR  CRUMENOPHTHALMUS  (Block). 

Head,  3;  depth,  3 J  to  3*;  D.  VIII— I,  25;  A.  II— I,  22;  scales, 
50  to  51  —  40  to  41  in  lateral  line;  snout,  3$  to  3}  in  head,  measured 
from  snout  tip;  eye,  2f  to  3;  maxillary,  2 J  to  2£;  interorbital,  4 J  to 
4};  rakers  11  to  13  +  27  or  28,  lanceolate,  long  as  filaments,  or  2  in 
eye.    Two  examples,  223  and  254  mm. 

A  comparison  of  scales  and  other  characters,  as  gill-rakers,  radii, 
scutes,  etc.,  reveals  no  distinctions  other  than  individual,  in  examples 
from  the  Philippines  and  Hawaiian  Islands.  The  circuli  on  the  scales 
are  very  fine  and  mostly  continuous  where  approximating. 

CEPHALOPHOLIS  TAENIOPS  (Valendennes). 

Head,  2£;  depth,  3J;  D.  IX,  15,  i;  A.  Ill,  9,  i;  scales,  107  along 
and  above  lateral  line  to  caudal  base,  and  8  more  on  latter;  70  pores 
in  lateral  line  to  caudal  base  and  4  more  on  latter;  13  scales  above 
lateral  line  to  soft  dorsal  origin,  26  below  to  spinous  anal  origin; 
snout  3$  in  head,  measured  from  upper  jaw  tip;  eye,  6;  maxillary, 
about  2 J;  interorbital,  5£.  Body  well  compressed,  elongate,  also 
caudal  peduncle.  Head  compressed,  flattened  sides  slightly  approxi- 
mate above,  and  upper  profile  little  concave  above  nostrils.  Snout 
slightly  broader  than  long.  Eye  high,  well  advanced  or  center  near 
first  third  in  head.  Mouth  large,  lower  jaw  well  protruded.  Maxil- 
lary to  hind  pupil  edge,  expansion  1}  in  eye.  Teeth  in  rather  wide 
bands,  pair  of  canines  above  and  double  pair  below  in  front.  Lower 
teeth  mostly  larger,  in  three  or  four  rows,  graduated  to  inner  row 
which  longest,  and  all  but  outer  row  depressible  inwards.  Patch  of 
large  inner  depressible  teeth  each  side  in  front  of  upper  jaw.  Sides 
of  upper  jaw  with  outer  row  of  slightly  larger  erect  teeth,  and  inner 
row  of  viUiform  ones.  Vomer  and  palatines  each  with  row  of  minute 
or  villiform  teeth.  Tongue  pointed,  free.  Interorbital  broadly  con- 
vex. Hind  preopercle  edge  minutely  and  obsoletely  denticulate,  but 
very  slightly  enlarged  at  angle,  which  rounded.  Rakers  nr,  4  +  1 1  vi, 
lanceolate,  slightly  longer  than  filaments,  or  If  in  eye.    Scales  small, 

»  Bull  U.  S.  Fish  Comm.,  vol.  23,  pt.  1, 1903,  p.  125,  fig.  40. 
* Sitt,  Ak.  Wlas.  Wlen.,  vol.  72,  abth.  1, 1875,  p.  64. 
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crowded,  mostly  ctenoid,  those  on  head  cycloid.  Snout  scaly,  and 
only  very  few  obsolete  maxillary  scales.  Dorsal  origin  about  oppo- 
site pectoral  origin,  third  spine  longest  or  slightly  over  one-third  of 
head.  Soft  dorsal  inserted  little  nearer  caudal  base  than  hind  pre- 
opercle  edge;  fin  rounded.  Spinous  anal  inserted  about  midway 
between  pectoral  origin  and  caudal  base,  third  spine  longest  or  about 
3£  in  head.  Soft  anal,  like  soft  dorsal.  Caudal  rounded.  Pectoral 
broad,,  rounded,  J  to  anal.  Ventral  origin  slightly  behind  pectoral 
origin,  not  quite  reaching  far  back  as  pectoral  tips  or  to  vent,  which 
about  an  eye-diameter  before  anal. 

Color  in  alcohol  dark  brown  everywhere  except  lower  or  ventral 
edge  with  small  blue  dark-edged  spots.  On  lower  side  spots  more 
sparse  and  less  crowded  than  on  back  and  vertical  fins.  Pectoral 
also  spotted,  though  ventrab  plain  brown,  but  both  pairs  with  dusky 
edges.  Vertical  rayed  fins  narrowly  edged  bluish.  Brown  line  from 
near  snout  tip  to  eye  above,  includes  nostrils.  Another  below  extends 
along  snout  side  horizontally  till  close  under  eye.    Length,  344  mm. 

DIAGRAMELLA  MACROPS  (Pelfefrin). 

Head,  3*  to  3J;  depth,  2i  to  3;  D.  XIII,  15;  A.  Ill,  7;  scales  100 
to  108  along  and  above  lateral  line  to  caudal  base,  and  15  to  17  more 
or  less  enlarged  on  latter;  tubes,  56  to  58  in  lateral  line  to  caudal 
base  and  about  10  more  on  latter;  12  scales  above  lateral  line  to  soft 
dorsal  origin  and  18  or  19  below  to  spinous  anal  origin;  snout,  3  to 
3£  in  head;  eye,  3$  to  4;  maxillary,  2}  to  2£;  interorbital,  3£  to  4. 

Body  elongately  ellipsoid,  weU  compressed.  Caudal  peduncle 
strongly  compressed,  least  depth  1}  to  1|  its  length,  or  about  2  J  in 
head.  Head  deep,  well  compressed ;  width,  2  to  2  J  its  length.  Snout 
convex,  long  as  wide  or  little  shorter.  Eye  large,  advanced  or  hind 
pupil  edge  about  midway  in  head  length.  Mouth  moderate,  jaws 
about  even.  Maxillary  beyond  front  eye  edge,  not  quite  to  pupil, 
expansion  2  in  eye.  Teeth  small,  in  bands  in  jaws,  and  outer  row 
enlarged,  especially  forward.  No  teeth  on  roof  of  mouth  or  tongue, 
latter  elongate,  rounded  and  free  in  front.  Nostrils  large,  close  to- 
gether, front  one  about  half  an  eye-diameter  before  front  eye  edge. 
Interorbital  convex.  Hind  preopercle  edge  with  about  25  to  30  den- 
ticles, small  and  obsolete  below.  Gill-opening  forward  about  opposite 
hind  maxillary  end.  Bakers  14+20,  lanceolate,  about  long  as  fila- 
ments or  two  in  eye.  Pseudobranchiae  slightly  shorter  than  fila- 
ments. Scales  all  finely  ctenoid,  in  oblique  series  above  and  below 
lateral  line,  smaller  about  body  edges  and  on  head.  Snout  to  nostrils 
and  area  around  same,  maxillary  and  also  most  of  mandible,  naked. 
Suprascapula  densely  scaled,  hind  edge  dentate.  Cheek  with  21  or 
22  rows  of  scales.  Pectoral  with  short  concealed  axillary  scaly  flap. 
Bases  of  all  fins  scaly,  and  caudal  largely  covered  with  very  minute 
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scales.  Spinous  dorsal  without  scales,  and  edges  of  soft  dorsal  and 
anal  broadly  naked.  Scales  with  very  fine  circuli,  mostly  waved, 
and  basal  radii  5  to  11.  Lateral  line  complete,  largely  concurrent 
with  dorsal  profile,  and  tubes  simple.  Spinous  dorsal  inserted  about 
opposite  ventral  origin,  fifth  spine  longest  or  2J  in  head  with  others 
graduated  down,  and  edge  entire.  Soft  dorsal  origin  little  nearer 
spinous  dorsal  origin  than  caudal  base,  rays  about  equally  high  or 
first  ray  about  3  in  head.  Anal  spines  with  fine  longitudinal  striae, 
second  larger  and  little  longer  than  third  or  2  to  2^  in  head,  fin 
origin  nearly  midway  between  ventral  origin  and  caudal  base. 
Soft  anal  rounded,  first  branched  ray  longest  or  1$  to  1}  in  head. 
Caudal  deeply  emarginate,  much  less  so  as  fully  expanded,  fin  1£ 
to  1^  in  head.  Pectoral,  1}  in  head;  ventral,  1$  to  1J  and  spine, 
1}  to  If  in  fin.    Vent  about  an  eye-diameter  before  anal. 

Color  in  alcohol  with  general  appearance  uniform  brownish,  each 
scale  with  pale  yellowish  median  small  spot.  Fins  all  pale  brownish ; 
edges  of  dorsals  and  anal  narrowly  dusky-brown.  Iris  brownish. 
Length,  301  and  302  mm.,  two  examples. 

Pellegrin  gives  the  coloration '  as  violet  above,  also  the  fins,  and 
lower  surfaces  orange-yellow.  His  figure  differs  from  both  my 
examples  in  showing  the  second  dorsal  spine  but  little  less  than  the 
third,  my  examples  having  it  only  about  half  the  third.  The  scales 
are  also  not  shown  on  the  preorbital,  which  in  my  specimens  are  in 
about  a  dozen  rows  across  the  narrowest  part. 

DiagrameOa  Pellegrin  *  is  here  admitted  to  generic  rank,  allied  with 
Plectorhinchus  Lac6pdde  (*»  the  later  Diagramma  Olsen),  in  its  rather 
numerous  gill-rakers,  broad  preorbital  and  rather  deep  body.  It 
differs  in  the  oblique  mouth,  rather  more  dorsal  spines  (13  compared 
with  9  to  12)  and  less  elevated  head.  Anomalodoii  Bowdich  a  is 
allied  with  Parapristipoma  Bleeker  in  its  long  anal  fin.  Bowdich, 
however,  gives  a  crude  figure  of  his  Pristipoma  humilis 4  and,  though 
the  scales  are  represented  as  far  too  large  for  the  present  species, 
still  certain  details  are  somewhat  suggestive.  He  says  "the  fore- 
head of  this  species  has  but  little  elevation/'  D.  XIII,  14;  A.  II  (one 
very  short)  and  8  rays;  "the  fins  and  tail  are  a  pale  yellow,  the  rest 
of  the  fish  is  silvery."  Now  the  serrate  preopercular  edge,  maxillary, 
large  eye,  emarginate  caudal  and  dark  marginal  lines  of  the  dorsals 
and  soft  anal,  shown  on  the  figure  also  invite  consideration. 

Pristipoma  viridense  Cuvier*  is  described  briefly  as  uniform 
brown,  second  anal  spine  slightly  longer  than  third,  with  12  dorsal 
and  8  anal  rays.    Valenciennes  next  states0  it  has  14  dorsal  and  7 

1  Annal.  I/Inst.  Oceanog.  Prince  de  Monaco,  vol.  6,  fesc.  4, 1914,  p.  48. 

•  Bull.  Soc.  Zool.  France,  toI.  87, 1012,  pp.  293, 295. 
i  Excure.  Madeira,  1826,  p.  287. 

•Idem.,  p.  288,  pi.  fig.  40. 

•  Hist.  Nat.  Pole.,  vol.  5, 1880,  p.  215.   Sen-Iago,  lie  du  cap  Vert. 

•  Hilt.  Nat.  Dee  Canar.,  Ichthyol.,  1836-44,  p.  26. 
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anal  rays,  the  scales  60,  and  the  large  second  anal  ray  striate.  The 
latter  gives  its  color  as  uniform  brown  with  a  blue-black  spot  on 
each  scale,  fins  blackish  and  deeper  on  soft  parts,  pectoral  paler, 
ventrals  yellowish  basally  and  blackish  at  tips.  Gtinther  gives  l  the 
dorsal  rays  15  and  the  anal  7,  and  the  lateral  line  80,  also  color  uni- 
form brown  with  dorsal  edge  more  or  less  distinctly  blackish.  As 
these  writers  place  it  in  Priatiipoma,  the  inference  is  it  possesses  the 
central  groove  below  the  chin,  not  found  in  the  above  examples. 

PAGBLLUS  MORMYBU8  (Linnaeus). 

Head,  2}  to  3^;  depth,  2f  to  2$;  D.  XI  or  XII,  11,  i  or  12,  i;  A. 
Ill,  10,  i;  scales  58  to  60  in  lateral  line  to  caudal  base  and  6  to  8 
more  on  latter;  5  scales  above  lateral  line  to  soft  dorsal  origin,  12 
below  to  spinous  anal;  snout,  2 J  to  2};  eye,  4 J  to  5;  maxillary,  2$  to 
3;  interorbital,  3}  to  3}.  Upper  molars  in  4  rows  and  row  next  to 
innermost  of  largest  size.  Lower  molars  in  3  rows  in  front,  but  me- 
dian row  becomes  inner  behind,  where  of  larger  size.  Cheeks  with 
five  rows  of  scales.  Trunk  with  seven  narrow  brownish  cross  bars 
on  sides.    Three  examples,  134  to  219  mm. ;  one  from  Loan  do  (p.  284). 

Compared  with  the  largest  example  one  from  Messina,  Italy,  of 
about  the  same  size,  shows  a  longer  snout,  or  eye  about  2}  in  snout, 
compared  with  2£  or  less  in  the  Cape  de  Verde  material.  The  Mes- 
sina example  with  maxillary  not  reaching  much  beyond  front  nostril, 
while  in  the  Cape  de  Verde  reaching  hind  nostril.  The  former  with 
10  +  16  rakers  and  between  each  dark  vertical  bar  on  the  back 
another  midway,  but  fainter  and  not  extending  as  far  below.  Scales 
of  all  with  9  or  10  basal  striae. 

LETHMNUS  ATLANTICUS  Valenciennes 

Head,  2fc  depth,  2$;  D.  X,  9,  i;  A.  Ill,  7,  i;  P.  n,  11;  scales  45  in 
lateral  line  to  caudal  base,  5  above  to  soft  dorsal  origin,  and  14  below 
to  spinous  anal  origin;  9  predorsal  scales;  snout,  1}  in  head;  eye,  4}; 
maxillary,  2f ;  interorbital,  4£.  Body  deep,  well  compressed,  back 
moderately  elevated.  Caudal  peduncle  well  compressed,  least  depth 
1}  its  length,  or  3  J  in  head.  Head  pointed,  well  compressed,  width 
2\  its  length,  sides  flattened,  upper  profile  slightly  concave  near  snout 
end  and  above  eye.  Eye  rounded,  elevated,  front  edge  about  mid- 
way in  head  length.  Mouth  large,  nearly  horizontal,  jaws  about 
even.  Lips  thick,  tough,  moderately  wide.  Bands  of  villiform 
teeth  in  jaws,  with  outer  row  strongly  conic  formed  as  pair  of  canines 
in  front  of  each  jaw,  nine  molar  behind.  No  teeth  on  mouth  roof. 
Maxillary  to  front  nostril,  which  slightly  over  half  of  eye  length 
before  and  nearly  level  with  lower  eye  edge.  Hind  nostril  larger 
above  and  nearer  eye.    Interorbital  broadly  convex.    Preopercle 


»  Cat.  Fbb  Brit.  Mas.,  rot  1,  I860,  p.  803.  Madeira  and  St.  Vincent. 
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edge  entire.  Rakers  5  +  7  short  knobs,  2$  in  filaments,  and  latter  1£ 
in  eye.  Pseudobranehiae  nearly  large  as  gill-filaments.  Scales  large, 
in  rows  parallel  with  lateral  line.  Patch  of  scales  above  preopercle, 
few  in  postocular  region,  though  operclee  scaly,  head  otherwise 
naked.  Smaller  scales  on  breast  and  base  of  caudal  than  on  trunk. 
Cheek  marked  by  broad  area  of  fine  vertical  reticulations,  all  below 
eye.  Suprascapula  entire.  Scales  minutely  ciliated  and  basal 
striae  about  10.  Lateral  line  largely  concurrent  with  back,  tubes 
large  and  simple.  Spinous  dorsal  inserted  about  over  pectoral  origin, 
fourth  spine  (damaged)  longest,  all  spines  rather  robust.  Soft  dorsal 
inserted  little  nearer  caudal  base  than  hind  preopercle  edge,  fin 
rounded,  sixth  ray  2|  in  head.  Spinous  anal  inserted  little  nearer 
pectoral  origin  than  caudal  base,  third  or  longest  spine  3$  in  head, 
and  rayed  fin  like  soft  dorsal.  Caudal  little  emarginate,  upper  lobe 
1$  in  head.  Pectoral  about  }  to  anal,  pointed,  upper  rays  longest, 
1|  in  head.  Ventral  inserted  just  behind  pectoral  base,  extends  as 
far  back,  spine  about  three-fifths  of  fin,  which  1}  in  head.  Vent 
about  half  an  eye-diameter  before  anal.  Color  in  alcohol  largely 
dull  uniform  brownish,  back  darker  or  more  olivaceous.  Fins  all 
plain  pale  brownish.    Length,  368  mm. 

PSEUDUPENEUS  PBATENSIS  (CbtUt). 

Head,  3J  to  3J;  depth,  3$;  D.  VIII— I,  8;  A.  I,  5  or  6;  scales, 
28  or  29  in  lateral  line  to  caudal  base,  and  3  more  on  latter;  3  scales 
above  lateral  line  and  6  below;  7  predorsal  scales  to  occiput;  snout, 
1}  to  1-ft  in  head;  eye,  5  to  5J;  maxillary,  2|  to  2};  interorbital, 
3}  to  4.  Upper  teeth  biserial.  Three  outer  teeth  each  side  little 
enlarged  and  flaring  out  somewhat  backward.  No  teeth  on  mouth 
roof.  Cheek  with  three  rows  of  scales.  Scales  finely  ciliated  and 
with  about  five  basal  striae.    Two  examples,  203  to  209  mm. 

The  pale  spots  shown  in  Blocker's  figure  are  not  now  very  evident. 

BAUSTES  FORCIPATtJS  GneBa. 

Head,  3;  depth,  2;  D.  Ill— in,  26;  A.  n,  23;  P.  i,  12;  scales, 
61  from  gill-opening  to  caudal  base  and  7  more  on  latter;  33  scales 
from  rictus  to  pectoral  origin;  snout,  1}  in  head;  eye,  6;  interorbital, 
3|.  Body  well  compressed,  contour  ellipsoid.  Caudal  peduncle  and 
head  compressed,  profiles  slightly  concave  in  front.  Preorbital 
groove  about  four-fifths  of  eye.  Mouth  small,  with  thick  fleshy  lips. 
Median  pair  of  teeth  largest  and  all  teeth  distinctly  notched.  Nos- 
trils together,  about  two-fifths  of  eye-diameter  before  eye  close 
over  preorbital  groove.  Interorbital  convex.  Gill-opening  little 
inclined,  equals  two-fifths  of  eye.  Scales  all  roughened,  asperities 
usually  in  vertical  series.  Front  of  first  dorsal  spine  asperous,  fins 
otherwise  smooth.    Ventral  spine  rough,  followed  by  10  narrow  thin 
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spines  in  flap.  Humeral  region  asperous.  First  dorsal  spine  inserted 
over  gill-opening,  If  in  head,  second  about  one-third  of  first,  and 
third  still  shorter.  Soft  dorsal  origin  about  midway  between  hind 
nostril  and  caudal  base,  elevated  front  lobe  with  first  five  branched 
rays  elongate  filaments,  with  first  three  at  least  reaching  slightly 
beyond  caudal  base.  Anal  like  second  dorsal,  except  front  lobe 
without  elongated  rays.  Caudal  with  upper  and  lower  rays  pro- 
truded in  points,  hind  edge  of  fin  convex  medially.  Least  depth 
of  caudal  peduncle  4J  in  head,  rounded  pectoral  2}. 

Color  in  alcohol  brownish  generally,  paler  below.  Back  with 
many  thickset  deep  brown  round  spots,  which  on  flanks  and  lower 
surface  give  place  to  larger  spots  of  darker  color  than  narrow  pale 
ground-color  formed  as  reticulating  lines.  Also  center  of  each 
lower  spot  with  pale  spot.  Sides  of  head  and  trunk  with  traces 
of  irregular  pale  bluish  dots  or  small  spots.  Dorsal  and  anal  spotted 
darker,  especially  second  dorsal,  though  paler  spots  more  numerous 
on  anal.     Length,  441  mm. 


SCOBPAENA  SENBGALBNfflS 

Head,  2*;  depth,  3;  D.  XII,  9;  A.  Ill,  5;  P.  i,  6,  xi;  V.  I,  5;  scales 
from  shoulder  opposite  upper  corner  of  gill-opening,  along  and  above 
lateral  line  to  caudal  base,  45,  and  4  more  out  on  latter;  tubes, 
20  in  lateral  line  to  caudal  base;  6  scales  above  lateral  line  to  soft 
dorsal  origin  and  13  below  to  spinous  anal  origin;  6  predorsal  scales; 
head,  width  If  its  length  measured  from  upper  jaw  tip;  snout,  3§; 
eye,  Gf ;  maxillary,  2};  interorbital,  5f ;  third  dorsal  spine,  2f ;  fourth 
dorsal  ray,  2f ;  second  anal  spine,  3;  first  anal  ray,  2$;  least  depth 
of  caudal  peduncle,  4$;  caudal,  If;  pectoral,  1$;  ventral,  1). 

Body  elongate,  back  greatly  elevated  in  front  with  greatest  depth  at 
base  of  second  dorsal  spine.  Caudal  peduncle  well  compressed,  and 
length  about  two-thirds  its  least  depth. 

Head  very  large,  compressed;  sides  convex  and  slightly  converging 
above.  Snout  large,  broadly  convex  over  surface  and  in  profile, 
length  about  two-thirds  its  width.  Eye  moderate,  ellipsoid,  hind 
edge  advanced  little  before  center  in  head  length.  Maxillary  oblique, 
extends  opposite  hind  pupil  edge,  expansion  but  slightly  less  than 
eye  length.  Mouth  large,  wide,  and  closed  mandible  but  slightly 
protruding.  Bands  of  villiform  teeth  in  jaws,  but  not  extending 
across  front  of  either,  on  palatines  and  vomer.  Lower  inner  buccal 
fold  narrower  than  upper.  Tongue  large,  fleshy,  wide,  free  around 
front  edge,  surface  smooth.  Front  nostril  nearer  eye  than  snout 
tip,  just  below  frontal  spine,  with  fringed  tentacle  above  nearly  high 
as  latter.  Hind  nostril  with  similar  tentacle,  on  inner  front  face  of 
preorbital.  Interorbital  not  quite  wide  as  orbital  socket,  deeply 
concave,  though  bottom  more  or  lees  leveled.    Occiput  with  deep 
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cavity  nearly  wide  as  interorbital.  Deep  pit  nearly  large  as  pupil 
below  lower  eye  front. 

A  pair  of  frontal  spines,  conic  and  sharp  pointed.  Front  of  each 
supraorbital  with  broad  strong  spine.  Pair  of  supraorbital  spines 
posteriorly,  and  lower  or  second  larger.  Pair  of  spines  at  front  of 
occipital  depression,  widely  separated,  and  from  each  hind  corner  of 
depression  row  of  four  spines  extend  back,  last  about  opposite  base 
of  first  dorsal  spine.  Close  below  on  opercle  above  two  large  spines. 
Pair  of  small  close-set  postocular  spines  close  behind  each  eye. 
Opercle  with  two  large  spines,  lower  slightly  little  posterior.  Sub- 
orbital bony  stay  with  two  small  spines  directed  forward,  then  larger 
one  directed  down  over  most  of  maxillary  width,  and  finally  with 
four  more  spines  of  which  first  two  directed  down  and  others  directed 
backward.  Preopercle  edge  with  four  spines,  uppermost  with  short 
prong,  and  lower  broader  and  more  forward. 

Gill-opening  forward  about  opposite  second  nostril.  Rakers,  in 
2+6  iv,  robust,  rather  clavate,  short,  spinescent,  not  quite  long  as 
filaments,  which  1  i  in  eye.  Pseudobranchiae  about  four-fifths  of  gill- 
filaments.  Isthmus  broad,  with  narrow  fleshy  elongate-triangular 
exposed  area. 

Scales  large,  in  oblique  rows  on  trunk,  cycloid,  elongate,  with  very 
fine  incomplete  parallel  circuli  and  basal  striae  about  26  to  34. 
Smaller  scales  on  caudal  base,  also  on  belly,  and  still  smaller  on  breast 
and  prepectoral  region.  Head  largely  covered  with  rather  large 
though  inconspicuous  scales.  Preocular  tentacle  about  equals  ver- 
tical diameter  of  pupil,  and  supraocular  tentacle  much  larger  or 
about  1J  in  horizontal  eye-diameter.  Series  of  tentacles  around 
snout  border,  large  one  in  front  and  another  from  below  and  behind, 
enlarged  lower  spine  at  front  of  suborbital  stay,  mandible  and  maxil- 
lary with  small  skinny  flaps,  and  row  across  cheek  below  suborbital 
stay.  Others  about  hind  preopercle  edge,  within  interorbital,  on 
preorbital,  etc.  Skinny  flap  from  hind  edge  of  each  scale  in  lateral 
line,  and  many  others  from  scales  on  sides  of  trunk,  though  rather 
well  scattered.  Lateral  line  concurrent  with  dorsal  profile  from 
shoulder  to  caudal  base,  not  on  latter,  and  tubes  all  simple  and  well 
exposed. 

Spinous  dorsal  inserted  little  before  base  of  uppermost  pectoral 
ray,  spines  robust,  edge  deeply  notched  but  without  skinny  flaps; 
third  spine  longest,  last  1|  in  third,  and  first  shortest.  Soft  dorsal 
inserted  nearly  midway  between  hind  edge  of  gill-opening  and  caudal 
base;  fourth  ray  longest,  fin  edge  notched  and  reaches  back  to  caudal 
base.  Spinous  anal  inserted  nearly  opposite  last  dorsal  spine  base, 
third  spine  slightly  less  than  second,  and  first  about  half  of  second. 
Soft  anal  much  higher  than  soft  dorsal,  short  base  slightly  lees  than 
half  height  of  fin,  which  rounded  and  reaches  back  about  opposite 
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caudal  base.  Caudal  rounded  convexly  behind.  Pectoral  large,  very 
broad,  extends  back  but  little  short  of  anal,  and  large  thickened 
lower  rays  nearly  forward  to  hind  preopercle  edge.  Ventral  origin 
nearly  opposite  second  dorsal  spine  base.  Fin  about  J  to  anal,  and 
spine  nearly  £  of  fin.     Vent  before  anal  space  equal  to  orbital  socket. 

Color  in  alcohol  rich  brownish  generally,  variegated  with  darker 
to  blackish  or  dusky-brown,  or  whitish,  fading  quite  pale  and  with 
very  obscure  mottlings  on  belly  and  under  surface.  Head  similar, 
only  lower  surface  more  mottled  or  streaked  with  whitish.  Preor- 
bital  region  and  cheek  below  with  more  or  less  blackish.  Pins  all 
brownish,  variegated  with  handsome  waved  darker  bands  or  streaks. 
Uppermost  portion  of  each  membrane  of  spinous  dorsal  dusky,  three 
large  dark  crossbands  on  caudal,  and  about  same  on  pectoral. 
Ventral  and  anal  paler  than  dorsal,  former  more  so  on  inner  surface 
and  outer  with  few  obscure  or  pale  brown  spots.  Iris  pale  brown, 
speckled  or  blotched  with  darker,  and  upper  half  of  eye  like  wrinkled 
cutaneous  curtain. 

Length,  295  mm.     Cat.  No.  42175,  U.S.N.M. 

The  fine  example  described  above  agrees  quite  closely  with  Stein- 
dachner's  figures,  though  they  do  not  show  the  large  blackish  blotch 
below  the  suborbital  stay  and  another  smaller  one  in  the  axil  just 
above  pectoral  base. 

The  present  species  is  apparently  allied  with  Scorpaena  ustulata 
Lowe,  of  which  I  have  no  examples  for  comparison.  However, 
Bellotti's  figure  1  agrees  with  an  Italian  example  of  Scorpaena  scrofa 
Linnaeus  in  the  apparently  less  developed  armature  of  the  head, 
weaker  dorsal  and  anal  spines,  maxillary  extending  slightly  behind 
eye  edge,  and  soft  dorsal  with  10  branched  rays.  Bellotti  also  shows 
an  antero-orbital  tentacle  above  and  another  larger,  broader  one 
at  same  point  but  still  higher,  and  a  dark  submarginal  blotch  between 
eighth  to  tenth  dorsal  spines.  In  the  Italian  example  noted,  which 
is  about  the  same  size  as  S.  senegalensis,  the  latter  has  a  larger  and 
prominent  antero-orbital  spine,  eye  1$  in  snout  compared  with  1} 
and  the  scales  very  different.  In  the  Italian  example  the  scales  are 
rather  less  rounded  in  general  contour,  and  the  basal  striae  much 
fewer  and  confined  within  the  limits  of  the  corners  of  each  scale, 
not  spread  out  like  a  well-opened  fan.  Collett  figures  an  example  of 
S.  ustulata2  which  differs  in  many  ways,  a  few  of  which  are  its 
lack  of  tentacles  or  skinny  flaps,  very  different  armature,  indication 
of  scales  on  head  only  on  postocular  and  below  hind  part  of  subor- 
bital stay,  hind  caudal  edge  but  little  convex,  greatly  longer  first 
anal  spine,  no  preorbital  pit,  coloration,  etc.  Compared  with  Scor- 
paena plumieri  Bloch,  represented  by  two  examples  from  Santo 


i  Attt.  Soo.  Kal.  Sot.  Nttt.  MltaQO,  vet.  81, 1688,  p.  218,  pi.  4,  fig.  1. 
*  Res.  Gamp.  Scl.  Prince  de  Monaco,  vol.  10, 1806,  p.  10,  pi.  4,  fig.  15. 
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Domingo,  West  Indie3,  and  of  but  little  smaller  size,  the  axilla  differs 
in  being  jet  black  with  a  few  pure  white  spots,  and  rest  of  inner 
pectoral  surface  uniform  or  at  least  without  dark  markings.  The 
basal  striae  on  the  scales  of  S.  plumieri  are  also  a  little  coarser,  as 
seen  under  a  lens. 

3.  AflCENSiON  Island. 

Situated  in  the  middle  of  the  South  Atlantic,  this  volcanic  island 
was  early  visited  by  Osbeck,1  he  listing  nine  species,  several  after- 
wards utilized  by  Linnaeus.  Not  until  over  a  century  later  was 
further  material  examined,  when  Gunther  reported  on  the  small  lot 
obtained  by  the  Challenger,2  and  then  noting  three  more  species  the 
following  year.* 

As  a  few  species  obtained  by  the  Eclipse  expedition  are  doubtfully 
credited  to  St.  Helena  Island,  it  may  be  useful  to  note  the  few  faunal 
works  relative  to  that  island.  Gunther  4  gives  two  lists  of  the  col- 
lections obtained  by  Melliss,  who  also  published  an  interesting  general 
work  on  the  island,  including  a  popular  account  of  its  fishes.6  This 
is  compiled  largely  from  Gunther's  papers.  More  recently  Cunning- 
ham6  and  Clark,7  the  latter  in  his  Scotia  report,  give  interesting 
detailed  accounts.  Unless  otherwise  stated,  all  the  material  listed 
under  the  present  caption  refers  to  Ascension  Island. 

BELONB  TBACHURA  Valenctennec 

Head,  3 J  to  3£;  depth,  1|  to  H  in  postocular  part  of  head;  D.  n, 
12;  A.  n,  17;  predorsal  scales  about  110  to  118;  eye,  1$  to  If  in  post- 
ocular  region;  interorbital  If  to  If;  least  width  of  caudal  peduncle, 
2 J;  rakers  n,  2  +  6  x  or  xi;  two  examples,  339  to  347  mm. 

These  agree  in  every  way  with  those  from  the  Azores,  except  that 
the  lower  caudal  lobe  appears  slightly  longer  than  the  upper. 

ABUDEFDUT  A8CEN8IONIS,  now  fad—. 

Head,  3f;  depth,  1};  D.  XHI,  13;  A.  II,  13;  P.  i,  17;  V.  I,  5; 
scales,  about  26  in  lateral  series  from  shoulder  to  caudal  base  medially, 
and  8  more  larger  ones  on  latter;  tubes,  20  in  lateral  line;  5  scales 
above  lateral  line  to  soft  dorsal  origin  and  11  below  to  spinous  anal 
origin;  head,  width  If  its  length;  snout,  3f ;  eye,  4;  maxillary,  3f ; 
interorbital.  3f ;  fifth  dorsal  spine,  2;  fourth  dorsal  ray,  1J;  second  anal 
spine,  2;  fourth  anal  ray,  1J;  least  depth  of  caudal  peduncle,  If; 
caudal,  1  +  f ;  pectoral,  1  +f ;  ventral,  1^. 

i  Raise  Ost.-Ind.  China,  1765,  pp.  885-396. 

•  Rep.  Voy.  Challenger,  Zool.,  vol.  1, 1880,  p.  5. 

•  Ann.  Mag.  Nat.  London,  ser.  5,  vol.  8, 1881,  pp.  480-440. 

•  Proa  Zool.  Soc.  London,  1866,  pp.  225-228;  1860,  pp.  238-230. 

•  St.  Helena  (London),  1875,  Fishes,  pp.  100-113,  pis.  19-21. 

•  Proc.  Zool.  Soc.  London,  1910,  pp.  86-130,  pis.  1-8. 

'  Scottish  Nat.  Ant.  Exp.  Zool.,  vol.  4,  Fishes,  1915,  pp.  387-393. 
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Body  deeply  ovoid,  weD  compressed,  back  much  elevated,  though 
predorsal  scarcely  trenchant.  Caudal  well  compressed;  depth,  two- 
thirds  its  length. 

Head  large,  deep,  greatly  compressed,  flattened  sides  but  slightly 
converging  below.  Snout  convex,  length  two-thirds  its  width.  Eye 
rounded,  but  slightly  elevated,  advanced,  with  hind  edge  about 
midway  in  head  length.  Mouth  small,  with  short  gape,  and  lower 
jaw  but  very  slightly  protruding.  Lips  moderately  wide.  Maxillary 
to  nostrils  and  expansion  about  half  of  eye.  Teeth  uniserial,  in- 
cisor like,  and  end  of  each  with  slight  notch.  Tongue  pointed  and 
free  in  front.    Nostril  simple  pore,  nearly  opposite  eye  center  or 


FlO.  4.— ABI7DBIDUF  A8CBNSOKB. 

about  last  third  in  snout.  Interorbital  convex.  Infraorbital  width 
little  less  than  vertical  pupil  diameter,  edge  entire;  also  hind  pre- 
opercle  edge. 

Gill-opening  forward  about  opposite  nostril.  Rakers  about  7  + 18, 
lanceolate,  but  slightly  shorter  than  filaments,  which  1}  in  eye. 
Pseudobranchiae  nearly  long  as  gill-filaments.  Isthmus  narrow, 
rather  slender. 

Scales  large,  finely  ciliated,  smaller  along  body  edges,  and  become 
quite  crowded  and  minute  on  fin  bases.  Humeral  scale  enlarged 
and  suprascapula  entire.  Pointed  scaly  axillary  ventral  flap  about 
3  in  fin.     Cheek  with  four  rows  of  scales.    Each  scale  with  about 
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8  to  10  basal  striae.  Lateral  line  concurrent  with  dorsal  profile 
only  extends  until  about  midway  in  soft  dorsal  base.  Tubes  simple, 
well  exposed. 

Spinous  dorsal  origin  slightly  behind  pectoral  origin;  after  fifth 
spine  subequal  edge  notched.  Soft  dorsal  origin  about  last  third 
between  suprascapula  origin  and  caudal  base,  fourth  ray  longest  with 
others  graduated  down,  extends  back  slightly  beyond  caudal  base. 
Spinous  anal  origin  about  midway  between  pectoral  origin  and  caudal 
base,  first  spine  slightly  less  than  half  length  of  second.  Soft  anal 
lower  than  soft  dorsal;  fourth  ray  longest;  fin  about  reaching  caudal 
base.  Caudal  deeply  forked,  pointed  lobes  similar.  Pectoral  long, 
not  quite  to  anal  origin,  upper  rays  longest.  Ventral  inserted 
behind  pectoral  base,  fin  nearly  to  anal  origin,  and  spine  about  half 
its  length.    Vent  close  before  anal. 

Color  in  alcohol  largely  dull  brownish  olive,  paler  below.  Back 
and  sides  with  5  dark-brown  broad  vertical  cross-bands,  darker  above 
lateral  line.  Fins  all  brownish,  dorsal  without  distinct  reflections  of 
dark  vertical  bars  on  back,  and  outer  portions  of  soft  dorsal,  anal, 
and  ventral  dusky  or  dark  brown.  Axial  of  pectoral  dark  brown. 
Iris  brownish.    Length   165  mm. 

Type— Cat.  No.  42315,  U.S.N.M.  Ascension  Island.  Wm.  Har- 
vey Brown.    U.  S.  Eclipse  Expedition  to  W.  Africa,  1889. 

Also  another  example,  paratype,  same  data;  paratypes  42,314  two 
examples,  same  data;  42,316,  four  examples,  Ascension  Island  or 
Saint  Helena.  These  show:  head  3  to  31;  depth  1$  to  11;  D.  XIII, 
13 ;  A.  II,  13 ;  tubes  in  lateral  line  20  or  21,  with  9  or  10  scales  counted 
on  to  caudal  base;  4  or  5  scales  above  lateral  line  to  soft  dorsal  origin 
and  11  or  12  below  to  spinous  anal  origin;  snout  31  to  31  in  head; 
eye  3J  to  4 ;  maxillary  3  to  31;  interorbital  2}  to  31;  rakers  6  or  7  + 18 
or  19;  length  69  to  135  mm. 

Compared  with  a  series  of  examples  of  Abudefduf  marginatum 
(Bloch)  from  the  Bahamas,  St.  Martins,  West  Indies,  Florida,  and 
Panama,  the  present  species  differs  in  the  outer  portion  of  soft  dorsal 
dusky,  dark  transverse  band  on  caudal  peduncle  reflected  as  dusky 
band  across  soft  dorsal  basally  and  the  presence  of  13  anal  rays. 
The  West  Indian  species  has  a  shorter  or  slightly  more  rounded  or 
orbicular  contour  and  12  anal  rays. 

(For  the  Ascension  Islands.) 

THALASSOMA  ASCKN8IONIS  (Qaoy  and  Galmard). 

Head  3  to  31;  depth  3J  to  31;  D.VIII,  14;  A.  Ill,  12;  P.  i,  14; 
V.  I,  5;  scales  27  in  lateral  line  to  caudal  base  and  1  more  on  latter; 
3  scales  above  lateral  line  to  soft  dorsal  origin,  9  below  to  spinous 
anal  origin;  8  predorsal  scales;  snout  21  to  31  in  head;  eye  41  to  GJ; 
maxillary  31  to  61;  interorbital  4$  to  41. 
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Body  strongly  compressed,  elongate.  Caudal  peduncle  deep,  com- 
pressed, length  about  three-fifths  its  width.  Head  greatly  com- 
pressed, width  2\  its  length.  Eye  small,  round,  elevated;  hind  edge 
slightly  advanced  in  head  length.  Maxillary  about  two-thirds  to  eye, 
not  quite  to  front  nostril.  Lips  rather  fleshy.  Teeth  conic,  even  in 
front  of  jaws,  slightly  curved,  uniserial,  pair  of  canines  in  front  of 
each  jaw.  Nostrils  small  pores,  hind  one  level  with  upper  eye  edge 
and  close  to  its  front  edge.  Interorbital  convex.  Rakers  about  6  +  9 
short  points,  one-fourth  of  filaments;  latter  nearly  long  as  eye. 
Pseudobranchiae  about  three-fourths  of  filaments.  Head  naked. 
Scales  reticulate  medially,  basal  striae  23  to  47  and  apical  striae  li 
to  24.  Scales  on  breast  smaller  than  sides,  still  more  so  on  predorsal 
and  caudal  base.  Lateral  line  complete,  high  on  back  at  first,  drops 
midway  on  caudal  peduncle  and  tubes  simple  to  four-branched. 
Spinous  dorsal  inserted  slightly  before  pectoral  origin,  slightly  be- 
hind in  young,  last  spine  longest  or  3§  to  4|  in  head.  Soft  dorsal 
inserted  about  opposite  depressed  pectoral  tip,  fifth  ray  2|  to  2£  in 
head.  Anal  inserted  little  behind  soft  dorsal  origin,  third  or  largest 
spine,  4J  to  4$  in  head;  first  anal  ray,  2$  to  3.  Least  depth  of  caudal 
peduncle  1}  to  2£.  Caudal  emarginate  behind,  corners  pointed, 
\\  to  1J  in  head.  Caudal  rounded  convexly  behind  in  young. 
Pectoral  1£  to  1J  in  head;  ventral  1$  to  3J  and  inserted  little 
behind  pectoral.    Ventral  nearer  anal. 

Color  in  alcohol  generally  brown;  lower  surface  paler.  Each 
scale  with  dark  median  and  basal  vertical  line  so  whole  trunk  ap- 
pears evenly  and  finely  cross-barred.  Membranes  between  first 
three  dorsal  spines  black.  Also  small  black  spot  at  pectoral  origin. 
Dorsals  and  anals  each  with  lengthwise  brown  band  medially  entire 
length  of  fins,  otherwise  pale  brownish.  Caudal  pble  yellowish, 
edges  above  and  below,  also  base,  deep  brown.  Pectoral  and  ventral 
darker  at  ends,  general  color  brown.  Iris  pale  brown.  Young  with- 
out dark  vertical  lines  very  distinct,  though  broad  longitudinal  dark 
band,  from  snout  tip  to  caudal  base  medially,  conspicuous.  Length, 
79  to  153  mm.,  three  examples.    Ascension  Island  or  St.  Helena. 

The  smallest  of  the  above  is  doubtless  identical  with  Jvlis  as- 
emsioms  Quoy  and  Gaimard,1  based  on  an  example  90  mm.  long. 
Their  figure  shows  the  red  band  through  the  eye  much  narrower  than 
over  the  costal  region,  and  a  dark  line  transversely  at  pectoral  base, 
whereas  in  my  example  the  small  spot  at  the  fin  origin  is  character- 
istic as  in  the  larger  examples.  Quoy  and  Gaimard  also  figure  a 
scale  showing  but  11  basal  and  as  many  apical  striae,  which  is  a 
lower  number  than  I  find  for  basal  striae.  The  adult  is  next  described 
as   Jvlis    sandae-helenae    Valenciennes.'     Though    Gtinther   only 

i  Voy.  Adrolabe,  vol  3, 1835  (March  17),  p.  704,  pL  30,  fig.  fi.     L'ile  do  Ascension. 
•  Hist.  Nat.  Petes.,  vol.  18, 1839,  p.  280.   Sainte  HOtae. 
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no  tee1  each  scale  has  a  darker  center,  Valenciennes  carefully 
mentions  in  detail  the  fine  dark  vertical  lines.  Melliss  has  a  very 
crude  colored  figure2  which  does  not  show  the  dark  spot  at  the 
front  of  the  spinous  dorsal  or  the  pectoral  origin.  Finally,  Gttnther 
gives  a  note  on  the  change  of  color  with  age,  in  Ascension  examples.* 

CHAETODON  8ANCTAE-HELKNAE  Glntfcer. 

Head,  4;  depth,  1*;  D.  XIII,  21;  A.  Ill,  19;  P.  n,  13;  V.  I,  5; 
scales,  52  from  shoulder  to  caudal  base  medially  and  about  8  more 
on  latter;  tubes,  36  in  lateral  line;  10  or  11  scales  above  lateral  line 


FK>.  5.— CHAXTODON  SAXCtAM-HXLKHAE  GOMTHER. 

to  spinous  doreal  origin,  23  or  24  below  to  spinous  anal  origin;  head 
width,  2  in  its  length;  snout,  3$ ;  eye,  8f ;  maxillary  3$;  interorbital,  3. 
Body  orbicular,  strongly  compressed.  Caudal  peduncle  well  com- 
pressed; length  about  three-fourths  its  least  depth.  Head  deep, 
upper  profile  more  concave  than  lower.  Snout  conic,  about  long  as 
wide.  Eye  rounded,  advanced,  hind  pupil  edge  about  midway  in 
head  length.  Mouth  small;  lower  jaw  slightly  protruding.  lips  rather 
thin.  Teeth  in  brush-like  bands,  though  lower  much  firmer  or  as  if 
welded  into  firm  cutting  edge.    Maxillary  small,  largely  concealed 

i  Cat.  FUh.  Brit.  Mas.,  vol.  4, 1M8,  p.  101.       •  Rep.  Voy.  OftaBmfw,  ZocL,  vol.  1, 1880,  p.  6. 
*  St.  Helena,  1*75.  p.  100.  pi.  21.  fig.  2. 
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by  preorbital,  expansion  about  3|  in  eye,  nearly  to  hind  nostril. 
Nostrils  together,  close  before  eye.  Interorbital  convex.  Preopercle 
edge  entire,  with  slight  emargination  at  corner.  Rakers,  4  +  16  short 
points,  about  one-fourth  of  filaments;  latter  2-J-  in  eye.  Scales  largest 
on  middle  of  side,  become  very  small  on  head  and  vertical  fins, 
finely  ciliated,  largest  with  about  12  basal  striae.  Courses  of  scales 
slightly  oblique  upward  behind,  rows  converging  smaller  toward 
caudal  peduncle  and  forward  toward  head.  Pointed  ventral  axillary 
scaly  flap  nearly  two-fifths  of  fin.  Lateral  line  largely  concurrent 
with  profile  of  depressed  dorsals;  tubes  largely  simple.  Spinous  dorsal 
begins  little  before  pectoral  origin,  fifth  spine  longest  or  two-thirds 
of  head,  fin  edge  deeply  notched.  Soft  dorsal  inserted  little  nearer 
caudal  base  than  head.  Spinous  anal  inserted  trifle  before  soft 
dorsal  origin,  nearly  midway  between  hind  eye  edge  and  caudal  base, 
second  spine  longest,  or  about  1£  in  head.  Soft  anal  like  soft  dorsal. 
Caudal  but  very  slightly  less  than  head,  truncate,  convex  behind 
when  expanded.  Pectoral  about  long  as  caudal,  and  ventral  but  very 
slightly  shorter;  spine  1£  in  head.     Vent  close  before  anal. 

Color  in  alcohol  largely  dull  uniform  brown,  back  slightly  darker. 
Each  scale  with  small  pale  basal  spot.  Obscure  broad  dull  brown 
band  from  predorsal  just  before  spinous  dorsal,  wide  as  pupil,  down 
over  cheek  but  not  below  latter.  No  trace  of  other  markings. 
Edges  of  soft  vertical  fins  narrowly  dusky.  Ventral  tinged  brownish 
on  outer  portions.  Soft  dorsal,  anal,  and  caudal  all  pale  yellowish- 
brown,  with  pale  shade  across  front  of  caudal  peduncle.  Iris  pale 
brown.    Length,  138  to  147  mm.,  two  examples. 

POMACANTHUS  PARU  (Bloch). 

Head,  3£;  depth,  If;  D.  X,  29;  A.  Ill,  23;  pores  in  lateral  line, 
50  (?)  to  caudal  base;  snout,  2£  in  head  from  upper  jaw  tip;  eye,  3$; 
maxillary,  3J;  preopercle  spine,  4J;  interorbital,  2§;.  least  depth  of 
caudal  peduncle,  1J  in  entire  head  length;  caudal,  If  pectoral,  1$; 
ventral  spine,  2^;  rakers,  4  +  12.  General  color  blackish,  with 
numerous  large  scales  of  back  and  sides  edged  narrowly  as  whitish 
crescent.  These  crescents  gradually  shorter  and  more  dotlike  as  they 
progress  out  on  vertical  fins.  Scales  of  head,  breast,  predorsal,  and 
abdomen  uniformly  dark.  Whitish  band  from  front  nostril  to  eye, 
and  extends  along  lower  edge  as  very  narrow  whitish  border.  Lower 
lip  pale,  chin  and  mandible  whitish.  Ventral  blackish.  Length, 
240  mm. 

This  species  is  apparently  not  known  from  Ascension  Island  previ- 
ously, and  unfortunately  no  material  is  at  hand  for  comparison.  Two 
examples  of  the  allied  Pornacanthus  areuatus  (Linnaeus)  from  Key 
West,  Florida,  203  and  210  mm.  long,  differ  in  the  distinctions  claimed 
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by  Jordan  and  E  vermann.1  The  Key  West  examples  do  not  show  any 
pale  bar  from  the  nostril  to  the  eye,  or  pale  narrow  border  below  the 
eye,  their  soft  dorsals  and  anals  are  narrowly  edged  with  whitish 
behind,  caudal  broadly  white,  pectoral  uniform  blackish  basally 
and  in  surrounding  region,  all  scales  broadly  edged  whitish  or  gray 
on  trunk  and  dorsal  and  anal  bases;  also  many  white  spots  extend  for- 
ward even  until  well  before  pectoral;  nostril  much  further  advanced 
before  eye  and  lower  or  about  level  with  lower  eye  edge,  and  lips 
prominently  dusky.  A  point  in  agreement  is  the  pale  chin.  A  larger 
dried  example  of  P.  arcuatus  from  Nassau,  Bahamas,  408  mm.  long, 
now  appears  uniformly  brownish-black,  but  in  its  large  scales  and  low- 
ered nostrils,  which  about  three-quarters  an  eye-diameter  before  eye 
agrees  with  the  Key  West  examples.  No  difference  is  apparent  in  the 
general  scale  structure,  the  apical  spinules  of  about  similar  extent,  and 
the  basal  striae  vary  7  or  8  in  both  species. 

BAUSTBS  VBTULA  LtenuM. 

Head,  3;  depth,  1£;  D.  Ill— m,  28;  A.  n,  25;  P.  i,  13;  scales  58 
from  gill-opening  to  caudal  base  and  5  more  on  latter;  30  scales  from 
rictus  to  pectoral  origin;  snout,  1J  in  head;  eye,  5£;  interorbital,  4; 
first  dorsal  spine,  1$;  second  branched  dorsal  ray,  1J;  least  depth  of 
caudal  peduncle,  4J;  pectoral,  2f. 

Body  well  compressed,  contour  ellipsoid.  Caudal  peduncle  and 
head  compressed,  lower  profile  of  latter  slightly  more  convex 
than  upper.  Preorbital  groove  about  long  as  eye.  Mouth  small, 
terminal,  with  thick  fleshy  lips.  All  teeth  slightly  notched,  median 
pair  in  each  jaw  largest.  Nostrils  together,  about  two-fifths  of  eye 
diameter  before  eye  close  over  preorbital  groove.  Interorbital  convex. 
Gill-opening  little  inclined,  long  as  space  between  front  nostril  and 
hind  eye  edge.  Scales  all  asperous,  mostly  with  regular  < -shaped 
row  of  close-set  asperities  along  front  of  each.  Front  of  first  dorsal 
spine  asperous;  fins  otherwise  smooth.  Ventral  spine  finely  rough- 
ened, and  about  18  narrow  thin  spines  in  flap.  Humeral  region  spines- 
cent,  like  surrounding  scales.  First  dorsal  spine  inserted  over  large 
humeral  scales  close  behind  gill-opening.  Second  dorsal  spine 
slightly  less  than  half  of  first  and  third,  little  shorter  than  second. 
Second  dorsal  origin  about  midway  between  hind  nostril  and  caudal 
base,  pointed  front  lobe  reaching  caudal  base.  Anal  like  second 
dorsal  but  with  shorter  point  in  front.  Caudal  deep,  upper  and  lower 
points  produced,  concave;  hind  edge  slightly  convex  when  expanded. 
Pectoral  rounded. 

Color  in  alcohol  brownish  generally,  little  paler  on  head  below. 
Pale  bluish  streak  from  near  snout  tip  until  close  below  pectoral  base. 

i  BnU.  U.  8.  Nat.  Mm.f  No.  47,  toI.  2, 1898,  p.  1680. 


Digitized  by 


Google 


224  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  *ou  66 

Another  from  snout  tip,  around  lips,  then  from  along  upper  lip,  par- 
allel with  upper  streak,  and  ends  shortly  before  its  bend.  Just  below 
nostril  dark  line  toward  eye  below,  and  then  continued  as  pale  blue 
line  to  pectoral  origin.  Another  dark  line  above  nostril  to  eye  and 
two  others  behind  transversely  over  interorbital.  Also  dark  line 
from  hind  eye  edge  toward  dorsal  spine,  but  not  reaching  base  of 
latter.  In  front  of  it  on  short  predorsal  two  other  short  dark  bars. 
From  lower  hind  eye  edge  two  pale  blue  lines  to  humeral  scales  and 
little  behind  eye  short  oblique  blue  line  toward  second  dorsal  spine, 
and  another  toward  anal.  Dorsal,  anal,  and  caudal  each  with  mod- 
erate pale  blue  submarginal  band;  fins  otherwise  brown.  Pectoral 
brown,  outer  portions  paler.  Also  pale  blue  band  at  caudal  base 
and  broader  one  across  caudal  peduncle.  Iris  pale  brown,  narrow 
brown  circle  around  pupil.  Length,  266  mm.  to  caudal  base;  378 
mm.  to  end  of  caudal  filaments. 

The  example  already  noted  from  the  Azores  agrees  in  every  way, 
except  as  due  to  age,  in  the  much  longer  caudal  filaments  and  the 
presence  of  two  dorsal  filaments  from  front  of  soft  dorsal. 

Compared  with  a  dried  example  385  mm.  long  to  caudal  base  from 
St.  Christopher's  Island,  West  Indies,  the  latter  varies  in  26  branched 
dorsal  rays  and  about  61  scales  from  gill-opening  to  caudal  base. 
The  two  large  blue  bands  over  the  cheek  are  like  those  in  my  Ascen- 
sion and  Azores  examples,  the  upper  not  touching  the  pectoral  base 
or  showing  a  broad  triangular  area  below  the  same.  The  St.  Christo- 
pher's fish  has  the  upper  band  double  the  width  of  the  lower  and  ap- 
proaching nearer  the  pectoral  origin  or  upper  pectoral  base  than  in- 
dicated in  Nichols  and  Murphy's  figure  of  their  Batistes  vetula  trini- 
tatis.1  All  of  my  examples  have  a  deeper  or  less  slender  muzzle,  and 
the  lower  profile  a  little  more  convex  than  upper.  A  small  example 
from  St.  Croix,  West  Indies,  180  mm.  to  caudal  base,  shows  the 
upper  band  but  little  broader  than  the  lower  and  approaching  near 
lower  part  of  caudal  base.  Its  soft  dorsal  with  27  branched  rays  and 
scales  60. 

MEUCHTHYS  PICENS  (P©ey). 

Head,  3£;  depth,  2;  D.  Ill— n,  31;  A.  n,  28;  P.  i,  15;  scales,  60 
from  gill-opening  to  caudal  base  and  6  more  on  latter;  21  scales  from 
rictus  to  pectoral  origin;  snout,  1£  in  head;  eye,  5;  interorbital,  2f ; 
first  dorsal  spine,  1$;  second  branched  dorsal  ray,  1£;  least  depth  of 
caudal  peduncle,  2-J-;  pectoral,  2J. 

Body  well  compressed,  upper  profile  more  evenly  convex  than 
lower,  which  bulging  more  in  front.  Caudal  peduncle  and  head  com- 
pressed, profiles  alike.    Preorbital  groove  about  long  as  eye.    Mouth 

i  Bull.  Amer.  Mus.  Nat.  Hist.  N.  Y.,  vol.  33, 1014,  p.  265,  fig.  3.    South  Trinidad  Island. 

See  also  Copeia,  Jan.  24, 1917,  No.  39,  p.  1.   Ascension  Island.   Also  April  15, 1918,  No.  56,  p.  47. 
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small;  lips  moderately  fleshy.  Median  teeth  largest,  edges  of  all 
entire  or  truncate.  Nostrils  together,  about  half  an  eye-diameter 
before  eye,  well  above  preorbital  groove.  Interorbital  convex. 
Gill-opening  little  inclined,  1}  in  eye.  Scales  roughly  striate,  and 
striae  mostly  horizontal.  Front  of  first  dorsal  spine  finely  roughened, 
also  most  of  pectoral  and  caudal  bases  and  caudal  rays.  Ventral 
spine  coarsely  rough,  not  followed  by  spines  but  simply  rough  edges 
of  scales.  Humeral  region  finely  asperous.  First  dorsal  spine  in- 
serted over  gill-opening,  second  spine  about  two-fifths  of  first  and 
short  third  one  concealed  in  groove  of  fin.  Second  dorsal  origin 
about  midway  between  front  nostril  and  hind  tip  of  last  dorsal  ray, 
and  front  branched  rays  highest,  but  not  forming  lobe.  Anal  like 
second  dorsal.  Caudal  concave  behind,  fin  1 J  in  head.  Pectoral 
rounded. 

Color  in  alcohol  uniform  deep  blackish-brown,  with  chocolate  tint. 
Bases  of  dorsal  and  anal  each  with  narrow  white  line.  Caudal  with 
transverse  submarginaJ  line  behind  its  outer  edge  bordered  with  nar- 
row pale  or  whitish  line.  On  head  above  many  blue-black  lines  ex- 
tend from  one  eye  to  other  and  in  front  along  preorbital  groove  well 
down  on  snout.  Others  also  unite  and  extend  forward  from  nostrils. 
Teeth  and  iris  pale.     Length,  318  mm. 

The  synonomy  of  this  species  has  been  greatly  complicated.  It  is 
evidently  the  species  intended  as  Batistes  niger  Osbeck,  as  cited  by 
Linnaeus  under  his  Batistes  ringens}  Osbeck's  name  is  next  pub- 
lished in  similar  fashion  by  Forster,*  so  Bloch  is  then  the  first  to 
propose  B.  niger  in  available  form,8  but  is  antedated  for  a  different 
fish  by  the  B.  niger  of  Mungo  Park.4  B.  ringens  Linnaeus  is  said  by 
Bleeker  *  to  be  a  species  near  Batistes  chrysospilus  Bleeker.  Bloch' s 
figure  is  quite  crude  and  does  not  show  the  striking  narrow  whitish 
lines  along  the  dorsal  and  anal  bases,  as  so  well  represented  in  Lac6- 
pdde's  figure  and  subsequent  one3. 

ALUTEBA  8CBIPTA  (OcUck). 

Head,  3  to  3|;  depth,  2$  to  2f ;  D.  46  or  47;  A.  47  to  49;  eye,  5£  to 
5fr  in  head;  interorbital,  4|  to  4f .  Three  examples,  330  to  418  mm. 
Variably  spotted  with  dusky  or  brownish-black  and  most  spots  con- 
centrate around  eye.  Many  leaden  spots,  streaks,  or  blotches  dis- 
tributed between  dark  spots. 

»  8yst.Nat.,ed.  10, 1758,p.3».    Ad  ins.  Ascenslonis. 

'  Voy.  China  Osbeck,  vol.  2, 1771,  p.  93.    Ascension  Island. 

*  Nat.  Ausl.  Fisch.,  vol.  2, 1786,  p.  27,  pi.  152.    Chineschen  Gewassern. 
« Trans.  linn.  Soo.  London,  vol.  3, 1797,  p.  37.    Sumatra. 

•  Atlas  Ich.,  vol.  5, 1865,  p.  108. 

115600— 19— Proc.N.M.vol.56 15 
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LBPTBCHENES  NAUCBATVS  OImnmm). 

Head,  5\;  depth,  8i;  laminae,  23;  D.  iv,  35;  A.  m,  36;  snout,  2^ 
in  head  from  upper  jaw  tip;  eye,  6};  maxillary,  3;  interorbital,  If; 
pectoral,  1\  in  entire  head  length;  ventral,  If;  disk,  4{  in  body; 
rakers,  1  +  11.  Dark  brown  band  through  eye  equals  eye  width,  then 
expands  to  basal  pectoral  width,  to  become  lighter  along  side  to 
caudal  base.    Length,  610  mm. 

Local  New  Jersey  examples  usually  show  21  or  22  laminae  and 
rakers  3 +  10  to  14. 

BLENNIUS  ATLANTICU8  (Valeadeasm). 

Head,  4f ;  depth,  4f ;  D.  XI,  23;  A.  I,  23;  head  width,  about  2  in 
its  length;  snout,  2f ;  eye,  3f ;  maxillary,  2f ;  interorbital,  2  in  eye. 
Body  well  compressed,  deepest  about  middle  of  pectoral.  Caudal 
peduncle  well  compressed,  least  depth  3  in  head.  Head  short,  deep, 
steep  front  profile  but  little  inclined  from  vertical.  Eye  high,  within 
bulge  and  close  to  upper  profile.  Mouth  inferior,  broad,  lower  jaw 
shorter.  Maxillary  to  eye  center.  lips  wide.  Row  of  fine  pectinate 
teeth  in  each  jaw,  very  numerous  and  uniform.  Lower  jaw  only  with 
long  slender  canine  each  side.  Interorbital  shallowly  convex.  Rakers 
30  and  simple  on  outer  side  of  first  arch,  20  and  many  bifid  or  trifid 
on  inner  side  of  first  arch,  longest  barely  \  of  filaments,  which  about 
half  of  eye.  Supraorbital  tentacle  long  as  vertical  eye-diameter  and 
front  nasal  tentacle  little  less.  Small  short  tentacle  each  side  of  occi- 
put. Dorsal  slightly  notched  at  soft  dorsal  origin,  third  spine  about 
If  in  head,  third  ray  If  and  last  ray  joined  to  front  of  caudal  above. 
Anal  begins  muoh  nearer  snout  tip  than  caudal  base,  fourth  ray  1} 
in  head  and  last  ray  free.  Caudal  with  lower  rays  longest,  rounded 
behind,  fin  1  +f  in  head,  pectoral  1^,  ventral  If.  Color  in  alcohol 
brown,  dusky  to  blackish,  largely  uniform,  and  belly  slightly  duller 
brown.  Iris  whitish.  Fins  all  blackish,  except  upper  caudal  edge 
broadly  whitish  and  edge  of  soft  dorsal  pale  brown.  Length,  100  mm. 
Ascension  Island  or  St.  Helena. 

Apparently  agrees  with  an  example,  68  mm.  long,  from  Colon, 
Panama,  though  it  has  D.  XI,  20  and  A.  I,  21.  AUicu*  macdurei 
Silvester  *  from  Porto  Rico  is  the  half-grown  stage,  not  showing 
any  structural  characters  worthy  of  separation. 

ALT1CUS  TEXTIUS  (Vileitiiwiii). 

Head,  3f  to 4; depth 4f  to  5J;D.  XI or  XII,  14  or  15;  A.  1, 15  or  16; 
head  width,  1J  to  If  in  its  length;  snout,  3  to  3J;  eye,  4}  to  5;  maxil- 
lary, 2  to  2f ;  interorbital,  li  in  eye.    Body  well  compressed,  deepest 

» Papers  Marine  Biol.   Carnegie  Inst.,  Wash.,  toL  12, 1918,  p.  14,  pit,  lis.  2. 
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about  midway  in  pectoral.  Least  depth  of  caudal  peduncle,  2  J  to 
3  J  in  head.  Head  oblong,  front  profile  rather  convex,  well  inclined. 
Eye  high,  within  bulge  and  close  to  upper  profile.  Mouth  inferior, 
broad,  lower  jaw  shorter.  Maxillary  to  hind  eye  edge.  Lips  wide. 
Row  of  fine  pectinate  teeth  in  each  jaw,  very  numerous  and  uniform. 
Lower  jaw  only  with  long  slender  canine  each  side.  Interorbital 
aballowly  convex.  Rakers  about  14  weak  points  one-third  of 
filaments  and  latter  1}  in  eye.  Supraorbital  tentacle  about  two- 
thirds  of  eye  and  front  nasal  tentacle  about  half  as  long.  Dorsals 
nearly  separated,  first  spine,  2J  in  head;  third  dorsal  ray,  1};  third 
anal  ray,  2J;  caudal,  \\\  pectoral,  1;  ventral,  1$.  Color  brownish 
generally  with  about  14  rather  obscure  vertical  brownish  bands 
which  have  row  of  several  whitish  dots,  usually  about  three  with 
median  about  midway  in  body  depth.  Several  browish  spots  on 
side  of  head.  Two  large  black  blotches,  first  smaller  and  embraces 
pectoral  origin,  edges  of  both  whitish.    Dark  bars  on  trunk  reflected 


Fig.  6.— alticus  tbxtilis  (VAUDrcunmBs). 

on  dorsals  obliquely  up  backward.  Caudal  with  four  dark  transverse 
bands.  Anal  brownish,  edge  dusky.  Pectoral  pale  brown,  with 
broad  deep  brown  basal  band  and  another  parallel  on  prepectoral. 
Iris  whitish.     Two  examples,  63  to  65  nun. 

4.  Freetown,  Sierra  Leone. 

No  faunal  papers  have  appeared  and  the  species  described  from 
the  colony  are  mostly  scattered  through  the  works  of  Ounther  and 
Boulenger.  The  fresh-water  fauna  is  little  known.  The  marine 
fauna  may  be  understood  in  conjunction  with  the  extensive  papers 
by  Pellegrin  and l  Steindachner  *  relative  to  the  Senegal  region, 
and  Klaptocz '  relative  to  French  Guinea.     Pellegrin  also  described 

i  Ball.  Soc.  Zool.,  Funce,  1005,  pp.  136-141;  1907,  pp.  83-49;  1911,  pp.  182-186;  1913,  pp.  116-118.— Actas 
Boe.  Lion,  Bordeaux,  1908,  pp.  15-67,  pi.  8;  1907,  pp.  71-103.  —  Annals  I/Inst.  Ooeenogr.,  Prince  da  Monaco, 
vol.  6,  fasc  4, 1914,  pp.  1-100,  pis.  1-2. 

•  Sits.  Ak.  Wise.  Wien,  voL  60  (1),  1809,  pp.  669-715, 945-996;  vol.  61  (1),  1870,  pp.  533-583. 

•Zool.  Jahrboch.  Byst.,  1913,  pp.  279-290. 
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new  species  from  the  last-named  region.1    Papers  relative  to  Liberia 
are  mentioned  further  on. 


ALBULA  VULPKS  (LImmh). 

Head,  3£  to  3§;  depth,  4f  to  5;  D.  in,  14,  i;  A.  in,  6,  i;  scales 
68  to  71  in  lateral  line  to  caudal  base  and  6  more  on  latter;  9  scales 
above  lateral  line,  6  below;  27  or  28  predorsal;  snout,  2$  to  2£  in 
head;  eye,  4$  to  4$; maxillary,  2£  to  3^;  interorbital,  2^  to  3;  rakers, 
9  or  10  +  10.  Two  examples,  324  to  329  mm.  Compared  with 
Atlantic  specimens  from  Panama  the  scales  are  indistinguishable. 

BTHMALOSA  DOR8AL1S  (VilwU— <■). 

Two  examples. 

GALEICHTHYS  LATI8CUTATUS  (Glatber). 

Two  examples,  241  and  281  mm.  The  larger  example  differs 
in  the  adipose  fin  about  half  si*e  of  smaller  example.  Rakers, 
4+9.  Maxillary  barbel  extends  but  very  little  beyond  pectoral 
origin,  outer  mental  barbel  three-fourths  of  space  to  same.  De- 
pressed dorsal  If  to  adipose  fin.    Upper  caudal  lobe  longer. 

The  smaller  example  has  the  adipose  fin  2J  in  head.  Rakers, 
5  +  8.  Depressed  dorsal  3  to  adipose  fin.  In  both  the  patches 
of  vomerine-pterygoid  teeth  resemble  those  figured  by  Gftnther  * 
under  Arvus  parkii  rather  than  as  indicated  by  Boulenger.' 

SBBIOLA  FASCIATA  (Heck). 

Head,  2}  to  3 ;  depth,  2f  to  3 ;  D.  VII  or  VIII— I,  29  to  32 ;  A.  II— I, 
18  to  21 ;  snout,  3  to  3$  in  head;  eye,  3 J  to  4§;  maxillary,  2 J  to  2J; 
interorbital,  3  to  3$ . 

Body  fusiform,  well  compressed,  deepest  at  soft  dorsal  origin. 
Head  width,  2  to  2&  in  its  length.  Snout  convex,  about  long  as 
wide.  Eye  rather  large,  advanced,  hind  edge  about  midway  in  head 
length.  Mouth  large,  jaws  about  even.  Maxillary  to  pupil,  ex- 
pansion 1§  to  2  in  eye.  Teeth  in  villiform  bands  in  jaws,  on  vomer 
and  palatines.  Nostrils  together,  midway  in  snout.  Interorbital 
convex,  with  median  keel  to  spinous  dorsal.  Rakers  about  6  +  15, 
lanceolate,  long  as  filaments  and  latter  If  in  eye.  Scales  minute, 
cycloid,  with  4  to  8  basal  striae  and  circuli  rather  coarse.  Cheek  with 
row  of  12  to  14  scales.  Lateral  line  well  arched,  curve  1J  to  1$  in 
straight  portion.  Spinous  dorsal  inserted  little  behind  pectoral 
origin;  fourth  spine,  4  to  4$  in  head.  Soft  dorsal  inserted  midway 
between  snout  tip  and  caudal  base;  first  branched  ray,  1}  to  2  in 
head.  Anal  like  soft  dorsal,  only  shorter;  neither  fin  lobate  in  front 
and  first  branched  ray  2$  to  3  in  head.  Caudal  well  forked,  11  in 
head;  pectoral,  1£  to  1J;  ventral,  1J  to  If. 

»  BulL  Soo.  ZooL,  France,  1013,  pp.  336-341. 

» Cat.  Fish.  Brit.  Has.,  ycJ.  6, 1864,  p.  166. 

•  Cat.  Freeh-Water  Fiah.  UrU*  VI  a,  1911,  p.  386,  Ag.  397. 
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Color  in  alcohol  brown  above,  paler  below.  Back  with  six  pairs 
of  close-set  obscure  deeper  brown  cross  bars.  Broad  brown  band 
from  upper  hind  eye  edge  to  spinous  dorsal.  Dorsals  dusky  or 
blackish-brown,  paler  basally  on  soft  fin  and  edge  broadly  contrasted 
in  young.  Apex  of  soft  dorsal  pale  or  whitish.  Anal  pale  brown 
with  broad  marginal  dark  band.  Ventral  blackish;  rays  and  lower 
surfaces  whitish.  Pectoral  and  caudal  brownish.  Thirteen  exam- 
ples, 98  to  120  mm.  All  obtained  at  sea,  in  latitude  6°  38'  N.;  lon- 
gitude 13°  40'  W. 

Bloch's  figure  of  his  Scomber  fasciaius,1  though  very  crude  in  its 
transverse  bands,  shows  unmistakable  characters  in  the  short  round 
pectoral,  dark  band  from  upper  hind  eye  edge  toward  occiput,  etc. 


CABANX  AFBICANUS  I 

Head,  3|  to  3£;  depth,  2 J  to  21;  D.  VII-u,  20  or  21;  A.  H-n,  17 
or  18;  scutes  in  lateral  line,  42  to  45;  snout,  3$  to  3$  in  head  from  up- 
per jaw  tip;  eye,  3f  to  3|;  maxillary,  2}  to  2$;  interorbital,  S{  to  3$; 
rakers,  12  +  28  to  30;  two  examples,  323  and  334  mm.  In  the 
larger  example  the  long  dorsal  lobe  is  If  in  fin  base. 

PSBUDOTOLITBUS  BBACHTGNATHVS  Btoekcr. 

Head,  3$;  depth,  3§  to  3$;  D,  X,  i,  26  or  27;  A.  II,  7,  i;  tubes,  50 
or  51  in  lateral  line  to  caudal  base;  6  scales  above  lateral  line  to  soft 
dorsal  origin  and  7  below  to  spinous  anal  origin;  17  predorsal  scales 
to  head;  snout,  4{  to  4£  in  head  from  upper  jaw  tip;  eye,  5  to  5|; 
maxillary,  21;  interorbital,  6  to  6J.  Elongate,  well  compressed, 
back  moderately  elevated,  deepest  at  spinous  dorsal  base  medially. 
Caudal  peduncle  strongly  compressed;  least  depth,  1  to  11  its  length, 
or  31  to  3f  in  total  head  length.  Head  width,  21  to  2J  its  length. 
Snout,  convex;  length  two-thirds  to  three-fourths  its  width.  Eye 
Utile  ellipsoid;  hind  edge  advanced  about  half  an  eye-diameter  be- 
yond center  in  head  length.  Mouth  large,  lower  jaw  protruding. 
Teeth  biserial,  upper  with  outer  row  of  well-epaced  canines  and 
inner  row  of  small  uniform  close-set  conic  teeth;  lower  teeth  reversed. 
Front  above  with  two  moderate  inclined  canines  set  little  inside. 
Maxillary  to  hind  pupil  edge,  expansion  largely  concealed,  about 
seven-eighths  of  eye.  Interorbital  convex.  Few  uneven  denticles 
along  hind  preopercle  edge  largely  concealed.  Rakers,  n,  3  or  4  +  9,  v, 
lanceolate,  equal  filaments  or  11  in  eye.  Scales  large,  narrowly 
imbricated,  finely  ciliated,  in  oblique  rows  above  and  below  lateral 
line,  which  become  horizontal  below  lateral  line  after  anal  and 
above  after  soft  dorsal.  Scales  with  20  or  21  basal  radii,  circuli 
often  complete  and  as  very  fine  vermiculations  medially.  Supra- 
scapula  entire.    Row  of  small  scales  on  soft  dorsal  base,  and  caudal 

i  N«t  Aotl.  Huh.,  vol.  7, 17W,  p.  78,  pi.  341.   Vfttariand  unbtkvmt . 
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base  and  breast  scales  also  small.  Tubes  of  lateral  line  large,  with 
many  as  8  or  10  branches.  Third  dorsal  spine,  If  to  2  in  head, 
third  ray,  2f  to  3f .  Anal  small,  inserted  much  nearer  caudal  base 
than  ventral  origin;  second  spine,  3|  to  4  in  head.  Caudal  ends  in 
long  median  point  behind,  If  to  If  in  head;  pectoral,  If  to  1$;  ven- 
tral, If  to  1$.     Vent  nearly  an  eye-diameter  before  anal. 

Color  in  alcohol  brownish  above,  sides  and  below  silvery-white. 
Iris  and  most  of  head  silvery-white.  Dark  band  extends  medially 
along  each  row  of  scales  on  trunk  above.  Spinous  dorsal  with  outer 
portions  dusky.  Soft  dorsal  paler,  with  two  rows  of  longitudinal 
deep  brown  spots,  pair  on  each  membrane  with  upper  about  middle 
of  fin  and  lower  basal.  Other  fins  all  pale  brownish.  Two  examples, 
322  to  354  mm. 

JOHNIUS  NIGBITU8  (Cwrler). 

Head,  3}  to  3};  depth,  3J  to  3f ;  D.  X,  I,  32  or  33;  A.  II,  6; 
tubes,  50  in  lateral  line  to  caudal  base;  7  scales  above  lateral  line 
to  soft  dorsal  origin  and  8  below  to  spinous  and  origin;  32  predorsal 
scales  to  head;  snout,  4 J  in  head  from  upper  jaw  tip;  eye,  4  to  4f ; 
maxillary,  2;  interorbital,  4  to  4§.  Elongately  ovoid,  well  com- 
pressed, deepest  at  spinous  dorsal  base  medially.  Caudal  peduncle 
strongly  compressed,  long  as  deep  or  least  depth  4  to  4}  in  head. 
Head  width,  2f  to  2J  its  length.  Snout  convex;  length,  f  its  width. 
Eye  slightly  ellipsoid,  advanced,  hind  edge  about  one-third  of  eye- 
diameter  before  center  in  head  length.  Mouth  large;  lower  jaw  very 
slightly  projecting.  Teeth  simple,  conic,  in  narrow  bands  in  jaws, 
outer  row  of  upper  slightly  enlarged  or  caninelike,  lower  reversed, 
though  upper  also  with  few  inner  slightly  enlarged  teeth  in  front. 
Maxillary  to  hind  pupil  edge;  expansion,  If  to  If  in  eye.  Inter- 
orbital convex.  Several  inconspicuous  or  largely  hidden  serrae  at 
preopercle  corner.  Rakers,  u  7  to  9  +  13  n  to  v,  lanceolate,  longer 
than  filaments,  or  If  in  eye.  Scales  narrowly  imbricated,  greatly 
crowded  at  predorsal,  in  oblique  rows  above  and  below  lateral  line; 
after  anal  below  and  largely  above  also  parallel.  Scales  with  10  to  17 
basal  striae,  circuli  very  fine  and  often  complete,  and  apical  denticles 
slender.  Suprascapula  with  frayed  cutaneous  border.  Row  of  smaller 
scales  along  soft  dorsal  base ;  also  small  scales  on  caudal  base.  Breast 
scales  larger  than  predorsal.  Tubes  in  lateral  line  large,  greatly 
branched  above  and  below  from  main  vertical  or  oblique  stem. 
Second  dorsal  spine  2-jV  to  2f  in  head,  third  ray  2f .  Anal  small, 
inserted  much  nearer  caudal  base  than  ventral  origin,  spines  striate, 
second  greatly  enlarged  and  If  to  2f  in  head,  second  ray  If  to  2* 
Caudal  with  long  median  point  behind,  If  to  1 J  in  head;  pectoral, 
1};  ventral,  If  to  1}. 

Color  in  alcohol,  back  brown,  sides  and  lower  surface  silvery-white. 
Each  row  of  scales  on  back  and  upper  sides  with  obscure  median 
brownish  streak.    Iris  whitish  with  dusky  above.    Fins  largely  pale 
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brownish;  spinous  dorsal  dusky;  soft  dorsal  with  median  deep  brown 
longitudinal  streak  or  two  median  parallel  longitudinal  streaks,  and 
some  scattered  deep  brown  spots  along  base.  Front  part  of  soft 
anal,  behind  enlarged  spine,  dusted  with  deep  brown.  Caudal  and 
pectoral  dull  brown,  and  ventral  slightly  yellowish.  Two  examples, 
268  to  273  mm. 

GAUBOIDBS  NCADACTYLU8  (Bfecfc). 

Head,  2£  to  3J;  depth,  2$  to  3£;  D.  VIII— I,  i,  13;  A.  Ill,  11; 
pectoral  filaments,  9;  scales,  43  to  45  in  lateral  line  to  caudal  base 
and  6  more  on  latter;  6  scales  above  lateral  line,  8  or  9  below;  snout, 
4$  to  &£  in  head;  eye,  3}  to  4J;  maxillary,  2$  to  2$;  interorbital, 
3 J  to  3$ ;  rakers,  9  to  13  +  15  to  22.  Scales  finely  ciliated,  each 
with  two  basal  radii  and  circuli  fine.  Four  examples,  209  to  229  mm., 
of  which  two  from  Ashantee  (p.  258). 

LAGOCEPHALUS  LAEYIGATUS  (Linnaea). 

Two  young,  from  latitude  2°  33'  22"  S.;  longitude,  23°  57'  15"  W 

CEPHALACANTHUS  VOUTANS  (Ltaaaene). 

Seven  very  young,  25  to  60  mm.,  from  same  locality  as  the  last. 
They  are  quite  variable,  and  though  the  spines  on  the  head  all  well 
developed,  in  largest  but  little  shorter  than  head  and  not  quite 
reaching  far  back  as  pectoral  tip,  in  smallest  twice  length  of  pectoral 
and  reaches  half  way  to  caudal  base.  Eye  also  greater  than  post- 
orbital  in  smallest.    Compared  and  found  to  agree  with  other  young 

Atlantic  examples. 

5.  Liberia. 

Besides  the  material  in  the  United  States  National  Museum  are 
two  small  collections  in  the  Academy  of  Natural  Sciences  of  Phila- 
delphia. The  latter  are  of  interest  historically,  apparently  the  first 
fishes  ever  collected  in  Liberia,  and  though  several  have  been  men- 
tioned in  scattered  papers,  the  collections  as  a  whole  have  never 
been  examined  and  reported.  The  first  of  these  comprise  seven 
species  Dr.  S.  M.  E.  Goheen  gathered  at  Monrovia,  and  received  at 
the  Academy  in  the  early  forties.  The  other  was  made  by  the 
Rev.  Thomas  S.  Savage  at  Cape  Palmas,  and  donated  to  the  Academy 
in  1847.  The  National  Museum  material  includes  the  fishes  obtained 
by  O.  F.  Cook  and  G.  N.  Collins,  at  Mount  Coffee,  Monrovia,  and 
that  from  the  St.  Pauls  River  at  the  same  locality  by  Rolla  P.  Cur  he. 
In  order  to  distinguish  the  various  collections  and  their  localities, 
the  following  letters  indicate:  G.  (Goheen),  S.  (Savage),  C.  C.  (Cook 
and  Collins),  and  C.  (Currie). 

Concerning  the  literature  several  extensive  papers  have  been  con- 
tributed by  Steindachner,1  Hubrecht,*  and  Bdttikofer.* 

»  Bits.  Ak.  Wtos.  Wien,  toI.  56, 1857,  pp.  517-436.—  Notes  Leyden  Mas.,  vol.  16, 18M,  pp.  1-06,  pi*.  1-4* 
*  Idem,  vol.  8, 1881,  pp.  61-71. 

» RebebOdftrtus  Liberia,  vol.  3,  Die  Bewohner  Liberia's— Thierwett  Leyden,  1800,  €10  W  (Fishes  pp., 
147-463). 
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NOTOPTERUS  AFBB  Glatfccr.    "Flu*  Ftok." 

Head,  4;  depth,  4f;  D.  i,  5;  A.  134  (including  caudal  rays);  scales 
in  lateral  line,  about  147  to  caudal  base;  20  scales  above  lateral  line 
to  dorsal  origin,  and  33  below  at  same  point;  ventral  serrae,  30+5; 
about  100  predorsal  scales  to  head;  snout,  4$  in  head;  eye,  4£; 
maxillary,  2£;  interorbital,  4|.  Body  deepest  at  dorsal  origin, 
strongly  compressed.  Head  width,  2$  its  length.  Snout,  convex; 
length,  two-thirds  its  width.  Eye  rounded,  advanced  about  half 
its  diameter  before  head  center.  Mouth  large;  lower  jaw  but  little 
shorter.  Maxillary  to  hind  pupil  edge.  Row  of  moderate  conic 
teeth  in  each  jaw,  also  on  vomer  and  palatines.  Nasal  flap  about 
one-third  of  eye.  Interorbital  broadly  convex.  Lower  preopercle 
edge  finely  serrate.  Rakers  4  +  8,  edongatdy  elavate,  two-fifths 
longer  than  filaments  or  about  two  in  eye.  Scales  minute,  generally 
in  rows  sloping  down  backward,  smaller  on  head  and  densely  crowded 
over  anal  and  caudal.  About  17  rows  of  scales  on  cheek.  Scales  with 
14  to  16  basal  radii;  circuli  moderate  and  usually  complete.  First 
branched  dorsal  ray  2$  in  head;  caudal,  3|;  pectoral,  If.  Color  in 
alcohol  largely  deep  brown,  marked  with  ill-defined  irregular  spots 
about  size  of  pupil,  though  few  on  anal.  Head  below  and  belly 
little  paler,  soiled  with  deep  brown.     Iris  slaty.     Length,  155  mm.    C. 

CLARIA8  ANGOLEN8IS  Statadftduwr. 

Head,  4|;  depth,  6;  D.  74;  A.  52;  snout,  3  in  head  to  hind  edge  of 
gill-opening;  mouth  width  2J;  interorbital,  1£;  eye,  5  in  interorbital. 
Body  moderately  slender;  profile  somewhat  fusiform.  Head  width 
equals  its  length,  nearly  smooth  above.  Snout  broad;  length  in 
profile  about  two-fifths  its  width.  Eye  small;  center  about  first 
fourth  in  head.  Mouth  broad,  lips  moderate;  lower  jaw  much 
shorter.  Broad  bands  of  villiform  teeth  in  jaws  and  on  vomer; 
band  of  latter  equally  wide.  Nasal  barbel  reaches  slightly  beyond 
occipital  process;  maxillary  slightly  beyond  pectoral  tip;  outer 
mental  slightly  beyond  end  of  pectoral  spine  and  inner  mental 
about  to  middle  of  latter.  Frontal  fontanel  sole-shaped,  twice  broad 
as  long  and  nearly  twice  length  of  occipital.  Occipital  process  as 
slight  isoceles  triangle.  Rakers,  4  +  12,  lanceolate,  about  long  as 
filaments,  or  1J  eye-diameters.  Dorsal  and  anal  not  joined  with 
caudal,  but  very  narrowly  separated.  Dorsal  begins  at  last  two- 
fifths  between  pectoral  and  ventral  origins.  Body  before  anal 
shorter  than  rest  of  trunk  by  snout  length  in  profile.  Caudal  If  in 
head;  pectoral,  1§ ;  ventral,  2 J.  Pectoral  spine  serrate  on  both  edges. 
Color  in  alcohol  largely  uniform  brownish;  belly  but  slightly  paler. 
Dorsal  and  anal  edges  rather  broadly  and  evenly  whitish.  Length, 
98  mm.     Q. 
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The  admission  of  this  species  to  the  Liberian  fauna  rests  on  the 
above  determination,  which  was  made  with  a  comparison  of  Angola 
examples  of  equal  size. 

n.ABUH  8ALAE  Hobrecht. 

Head,  6  to  6£;  depth,  7  to  10 J;  D.  80  to  92;  A.  70  to  79;  snout, 
2$  to  2$  in  head  to  hind  edge  of  gill-opening;  mouth  width,  2  to  2$ ; 
interorbital,  1^  to  2;  eye,  6  to  8$  in  interorbital.  Body  slender, 
uniformly  deep.  HeacJ,  width  1TJ  its  length,  above  smooth,  slightly 
granulate  in  half-grown.  Snout  broad;  length  about  half  its  width. 
Eye  very  small,  about  first  third  in  head.  Mouth  broad,  with  thick 
papillose  lips;  lower  jawshorter.  Broad  bands  of  villiform  teeth  in  jaws 
and  on  vomer;  band  of  latter  slightly  broader.  Nasal  barbel,  seven- 
eighths  to  gill-opening  above,  or  reaches  it  in  half-grown;  maxillary 
to  pectoral  tip,  outer  mental  two-thirds  of  pectoral  spine,  and  inner 
mental  four-fifths  to  pectoral  origin  or  reaching  same  in  half-grown. 
Frontal  fontanel  sole-shaped,  twice  wide  as  long  and  nearly  twice 
length  of  occipital  fontanel.  Both  fontanels  much  smaller  with  age. 
Occipital  process  broad,  short,  scarcely  beyond  bony  lateral  processes 
of  head.  Rakers,  44-14,  lanceolate,  very  slightly  shorter  than 
filaments,  which  about  twice  eye-diameter.  Dorsal  and  anal  joined 
slightly  with  membrane  to  caudal  edge.  Dorsal  begins  about  last 
third  between  pectoral  and  ventral  origins,  or  midway  in  half-grown. 
Body  before  anal  one-third  rest  of  trunk;  1£  in  half-grown.  Caudal, 
1J  to  1^  in  head;  pectoral,  1£  to  2;  ventral,  2£  to  2|.  Pectoral 
spine  serrate  on  each  edge  in  half-grown;  smooth  with  age.  Uni- 
form umber-brown  above  in  alcohol,  paler  below  and  first  all  more 
or  less  dusky.  Half-grown  with  about  17  transverse  rows  of  small 
brown  obscure  spots  on  back  and  lower  surface  much  paler. 
Length,  231  to  417  mm.;  four  examples.    C. 

CHBYS1CHTHTS  NIGBODIGITATU8  (LactpMe). 

Head,  31;  depth,  4f ;  D.  I,  6;  A.  iv,  8, 1;  snout,  2|  in  head;  eye,  4|; 
maxillary,  3;  interorbital,  3|.  Body  rather  robust,  compressed. 
Head  width  about  1$  its  length.  Snout,  length  about  two-thirds  its 
width,  rather  narrowed  forward.  Eye  elevated,  midway  in  head 
length.  Mouth  large,  transverse,  lower  jaw  much  shorter.  Lips 
thick,  fleshy,  papillose  inside.  Teeth  villiform,  in  broad  continuous 
bands  in  jaws.  Elongate  band  of  villiform  vomero-pterygoid  teeth, 
not  continuous  across  roof  of  mouth.  Nasal  barbel  about  three- 
fifths  of  eye;  maxillary  barbel  reaches  back  to  dorsal  origin;  outer 
mental  barbel  to  pectoral  origin  and  inner  mental  two-thirds  as  far 
as  outer  mental.  Interorbital  slightly  concave.  Rakers,  10  +  16 
lanceolate  or  nearly  three-fifths  of  eye.  Fins  large;  dorsal  rounded 
or  with  first  3  rays  longest;  depressed  fin,  £  to  adipose  fin.  Adipose 
fin  2\  in  head;  dorsal  spine,  1£;  pectoral  spine,  1},  and  inner  edge  of 
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last  with  about  14  antrorse  serrae.  Caudal  large;  lobes  rather  wide* 
deeply  forked.  Color  in  alcohol  dull  brown  above;  under  surf  aces  all 
pale  to  whitish.  Fins  brownish.  Iris  slaty.  One  example  130  mm. 
long.    C.  

MALAPTBKD  ttUS  ELECTRICC8  (GoMtta). 

Two  examples  from  Mount  Coffee.    C. 

^         MOBMYBOPS  DELICIOSU8  (Leach).    "Deg-tek." 

"'Head,  3$;  depth,  5£;  D.  n,  24,  i;  A.  ft,'42;«rftjfv  SO  &  laterelliriefco 
caudal  base  and  3  more  on  latter;  10  scales  above  lateral  line  to  dorsal 
origin,  11  below  to  anal  origin;  83  predorsal  scaler;  snout  4 \  in  head; 
mouth  width  6;  interorbital,  5£.  Elongate,  well  compressed, 
deepest  at  anal  origin.  Caudal  peduncle  small,  well  compressed, 
least  depth  1}  its  length,  or  about  6 J  in  head.  Head  conic,  com- 
pressed; width  3  in  its  length.  Snout  convex,  long  as  wide.  Eye 
center  near  first  fourth  in  head,  2  in  snout.  Mouth  with  short  gape, 
broad,  small,  lower  jaw  much  shorter.  Teeth  incisors,  uniserial,  ends 
very  slightly  notched  medially.  Interorbital  convex.  Scales  largest 
in  hind  half  of  body,  14  around  caudal  peduncle.  Scales  with  rather 
large  reticulate  striae,  complete,  about  16  basal  and  as  many  apical; 
also  complete  curculi  fine.  Caudal  scaly  over  two-thirds  its  basal 
portion.  Dorsal  inserted  slightly  nearer  caudal  base  than  pectoral 
tip  or  about  over  first  third  of  anal  base,  first  branched  ray  about  2$ 
in  head.  Anal  inserted  much  nearer  lower  front  edge  of  gill-opening 
than  caudal  base,  first  branched  ray  about  2$  in  head.  Caudal  small, 
well  forked;  lobes  rather  rounded,  2$  in  head;  pectoral,  2;  ventral,  3. 
Color  in  alcohol  largely  uniform  deep  chocolate-brown,  each  row  of 
scales  marked  by  median  darker  streak.  Fins  all  dusky.  Iris  dull 
slaty.    Length,  152  mm.  C. 

MORMTRUS  GOHEENI,  new  species. 

Head,3§;  depth,  4J;  D.  u,  58;  A.  in,  21;  P.  i,  14;  V.  i,  5;  scales* 
80  in  lateral  line  to  caudal  base,  and  5  more  on  latter;  13  scales 
above  lateral  line  to  dorsal  origin  and  12  below  to  anal  origin;  31 
predorsal  scales;  head  width,  2}  in  its  length;  second  branched 
dorsal  ray,  2|;  fourth  branched  anal  ray,  2};  caudal,  1};  pectoral, 
13;  ventral,  2};  snout,  2^  in  head  measured  from  upper  jaw  tip; 
evej  8£;  interorbital,  6$;  least  depth  of  caudal  peduncle,  6J. 

Body  elongately  ovoid,  with  back  slightly  elevated;  predorsal 
slightly  trenchant  and  greatest  depth  at  dorsal  origin.  Caudal 
peduncle  slender,  well  compressed;  least  depth,  2£  its  length. 

Head  long  and  pointed,  compressed.  Muzzle  tubular;  least  depth, 
3}  in  snout,  length  measured  from  its  own  tip.  Eye  ellipsoid, 
rather  high,  its  front  edge  about  midway  in  head  length,  without 
lids  or  skin  of  head  extending  over.    Lips  spongy,  large,  and  lower 
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as  broad  flap  protruding  in  front.  Teeth,  6  incisors  above  and  6 
below,  each  with  notched  edges.  Nostrils  small,  simple  pores  close 
together,  slightly  behind  last  third  in  snout  length.  Literorbital 
convex. 

Gill-opening  lateral,  about  1£  in  snout.  Rakers,  4  +  7  short 
rudimentay  tubercles,  and  gill-filaments  about  equal  eye. 

Scales  all  narrowly  imbricated,  in  rows  sloping  upward  posteriorly, 
largest  on  caudal  peduncle,  around  which  12,  and  closely  crowded 
on  predorsal.  Caudal  scaly,  most  scales  large,  edges  broadly  naked. 
Head  covered  with  numerous  pores.  Scales  with  fine  complete 
circuli,  basal  striae  24  to  27  and  apical  striae  reticulate,  incomplete 
medially  in  smaller  scales.  Lateral  line  median  along  side;  scales 
small  and  tubes  arborescent  on  trunk. 

Dorsal  inserted  nearer  snout  tip  than  last  anal  ray  base;  fin  slightly 
higher  in  front.  Anal  begins  about  midway  in  dorsal  base;  front 
branched  rays  highest.    Caudal  forked,  pointed  lobes  about  equal. 


Fig.  7.— Mormtrus  oohibni. 

Pectoral  broad,  extends  back  one-fifth  in  depressed  ventral.  Latter 
inserted  very  slightly  behind  dorsal  origin;  fin,  If  to  anal.  Vent 
close  before  anal. 

Color  in  alcohol  largely  dull  dusky-brown,  mostly  uniform.  Dorsal 
with  median  longitudinal  brownish  band  obscurely.  Outer  portions 
of  caudal  lobes,  front  of  anal,  and  ends  of  paired  fins  with  dusky  to 
blackish  tints.  Iris  slaty.  Head,  belly,  and  basal  portion  of  pec- 
toral paler  than  upper  surfaces. 

Length,  345  mm. 

Type.— Cat.  No.  48517,  U.S.N.M.  St.  Paul's  River,  Liberia. 
Rolla  P.  Currie. 

Also  Cat.  Nos.  48514  to  48516,  and  48518,  same  data,  paratypes. 
These  have:  head,  3$  to  3£;  depth,  4  to  4$;  D.  n,  56  to  n,  59;  A.  u 
or  in,  18  to  21;  scales,  80  or  81  in  lateral  line  to  caudal  base  and  2 
to  4  more  on  latter;  14  to  17  scales  above  lateral  line  to  dorsal  origin 
and  11  to  14  below;  32  to  36  predorsal  scales;  scales,  12  or  13  around 
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caudal  peduncle;  snout,  2-^  to  2 J  in  head,  measured  from  its  own 
tip;  eye,  7  to  8£;  interorbital,  5 J  to  5|;  least  depth  in  snout  length, 
2|  to  3$;  length,  295  to  334  nun. 

This  species  is  related  to  Mormyrus  cabaUus  Boulenger  and  Mvrmy- 
ru8  tapirus  Pappenheim,  the  former  from  the  Kongo  and  the  latter 
from  Kamerun.  The  former  differs  in  a  more  robust  and  non tubular 
snout  and  longer  pectoral.  It  agrees  with  the  Kamerun  species  in 
the  tubular  snout  and  pectoral,  but  differs  in  details  of  fin  rays, 
and  from  both  species  it  differs  in  the  larger  scales. 

(For  Dr.  S.  M.  E.  Goheen,  the  first  to  collect  fishes  in  Liberia.) 

LABEO  CURRIEI.  nw  ■peda*. 

Head,  3§;  depth,  3J;  D.  n,  10;  A.  in,  5;  P.  i,  17;  V.  i,  8;  scales, 
32  in  lateral  line  to  caudal  base  and  4  more  on  latter;  5  scales  above 


Fig.  8.— Labeo  curriei. 


lateral  line  to  dorsal  origin  and  5  below  to  anal  origin;  predorsal 
scales,  13;  head  width,  1£  its  length;  head  depth  at  occiput  about 
1J;  snout,  If;  eye,  5J;  maxillary,  If;  interorbital,  2$;  first  branched 
dorsal  ray,  1+iV;  first  branched  anal  ray,  1$;  upper  caudal  lobe, 
1  +  i;  pectoral,  1  J;  ventral,  1$ ;  least  depth  of  caudal  peduncle,  1  J. 

Body  deep,  with  robust  contour,  compressed,  deepest  at  dorsal 
origin,  and  edges  all  convex.  Caudal  peduncle  deep,  compressed 
strongly;  length  about  three-fifths  its  least  depth. 

Head  moderate,  compressed;  cheeks  not  much  swollen.  Snout 
broad,  convex  over  surface,  long  as  wide.  Eye  small,  front  edge 
about  midway  in  head  length,  supero-lateral,  entirely  visible  from 
above  but  not  below.  Mouth  broad,  slightly  crescentic  as  seen  below; 
lower  jaw  greatly  inferior.  Maxillary  to  hind  nostril.  lips  thick, 
fleshy,  inner  surface  formed  with  transverse  plicae  made  up  of 
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papillae.  Small  barbel  near  end  of  maxillary  largely  concealed. 
Each  jaw  edge  as  firm,  entire  horny  sheath.  Nostrils  together, 
separated  by  short  skinny  flap,  at  last  fourth  in  snout.  Interorbital 
broad,  slightly  convex. 

Gill-opening  forward  nearly  to  hind  eye  edge.  Rakers,  about 
16  +  65,  weak,  flexible,  3  in  filaments  and  latter  about  equal  eye. 
Pharyngeal  teeth,  2,  4,  5 — 5,  4,  2,  each  with  broad  grinding  surfaces 
and  no  terminal  hook.  Each  pharyngeal  arch  with  an  outer  row  of 
four  extra  deciduous  teeth;  these  more  obtuse  and  without  grinding 
surfaces. 

Scales  large,  rather  narrowly  uniform  in  exposure;  scarcely  smaller 
on  caudal  base,  though  much  more  so  on  breast,  so  about  18  trans- 
versely across  between  pectoral  origins.  Free  pointed  scaly  ventral 
flap  about  two-fifths  of  fin.  Scales  finely  striate,  about  24  to  28 
basal  and  60  to  70  apical,  circuli  all  very  fine  but  not  complete 
apically.  Lateral  line  midway  along  side,  complete,  inconspicuous, 
nearly  straight,  and  with  small  simple  tubes. 

Dorsal  origin  about  midway  between  snout  tip  and  caudal  base, 
upper  edge  concave,  first  branched  ray  longest  and  extends  far  back 
as  tip  of  last  or  If  to  caudal  base.  Anal  inserted  about  opposite 
tip  of  depressed  dorsal,  fin  falcate,  with  first  branched  ray  longest 
and  reaching  slightly  beyond  caudal  base,  though  not  quite  to  hind 
limit  of  caudal  squamation.  Caudal  deeply  forked,  lobes  pointed 
and  upper  little  longer;  fin  large.  Pectoral  moderate,  extends 
three-fourths  to  ventral.  Latter  inserted  about  opposite  third 
branched  dorsal  ray  base,  and  fin  three-fourths  to  anal,  though  not 
quite  to  vent. 

Color  in  alcohol  deep  dusky-brown,  paler  or  more  brownish  below, 
on  belly,  and  under  surface  of  head.  On  sides  and  back  edges  of 
each  scale  slightly  darker  than  general  color.  Lips  pale.  Fins  all 
dusky,  and  on  lower  fins  more  or  less  dusky  blackish  on  outer 
portions  with  narrowed  paler  edges.  Iris  dull  slaty. 

Length,  210  mm. 

Type.— Cat.  No.  48512,  U.S.N.M.  St.  Pauls  River,  Liberia. 
Rolla  P.  Currie. 

Also  No.  48513,  same  data,  in  all  three  paratypes.  These  show: 
head,  3 J  to  3§,  depth,  3|  to  3£;  D.  in,  10  or  in,  11;  A.  n,  5  or  6; 
scales,  30  to  32  in  lateral  line  to  caudal  base  and  3  or  4  more  on  latter; 
5  scales  above  lateral  line  and  5  below;  10  or  11  predoraal  scales; 
3nout,  If  to  2  in  head;  eye,  5J  to  7;  maxillary,  2  to  2§;  interorbital, 
2|  to  2§;  length,  154  to  180  mm. 

This  species  falls  with  Labeo  nasus  Boulenger  and  Labeo  gre&rwi 
Boulenger,  both  from  the  Kongo,  according  to  Boulenger's  key,  as  it 
has  16  or  17  scales  around  the  caudal  peduncle.  It  differs  from 
either,  however,  in  the  more  obtuse  snout,  which,  though  finely 
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tubercular,  is  not  turned  upward;  deeper  body,  larger  scales,  and 
darker  color. 

(For  Roll  a  P.  Currie,  who  obtained  the  types.) 

HYDROCYNUS  FOB8KAUI  Civkr. 

Head,  3J;  depth,  4J;  D.  u,  8;  A.  in,  13;  scales  44  in  lateral  line 
to  caudal  base  and  4  more  on  latter;  8  scales  above  lateral  line,  3 
below  to  ventral,  and  same  below  to  anal;  19  predorsal  scales; 
snout,  2J  in  head  from  upper  jaw  tip;  eye,  4$;  maxillary,  2J;  inter- 
orbital,  3J.  Elongate,  compressed,  deepest  at  dorsal  origin.  Caudal 
peduncle  compressed;  least  depth,  If  its  length,  or  2f  in  head. 
Head  well  compressed,  sides  flattened;  width,  about  2}  its  length. 
Snout,  conic,  long  as  wide.  Eye,  high,  covered  with  broad  adipose 
lid  in  front  and  behind;  hind  pupil  edge  about  midway  in  head 
length.  Mouth,  rather  large,  with  powerful  convex  jaws,  lower 
little  protruded.  Upper  jaw  with  10  and  lower  with  8  large  teeth. 
Maxillary  largely  concealed  below  broad  suborbital,  reaches  pupil. 
Nostrils  together,  hind  one  about  last  fourth  in  snout.  Interorbital 
broad,  very  slightly  convex.  Rakers,  n,  3  4- 10  n,  lanceolate,  about 
two-thirds  of  filaments  and  latter  1$  in  eye.  Scales  mostly  uniform, 
in  even  lengthwise  rows,  but  little  smaller  on  caudal  base.  Free 
pointed  axillary  ventral  scaly  flap  about  two-fifths  of  fin.  Scales 
with  fine  even  basal  circuli  and  one  basal  ray.  Lateral  line  largely 
straight,  decurved  suddenly  from  shoulder,  low  along  caudal  peduncle 
side.  Tubes  slender,  well  exposed,  simple.  Dorsal  origin  midway 
between  mandible  tip  and  caudal  base;  first  branched  ray  1£ 
in  head;  adipose  fin,  4.  Anal  inserted  slightly  nearer  caudal 
base  than  ventral  origin;  first  branched  ray  about  2  in  head. 
Caudal  deeply  forked,  long  slender  lobes  about  an  eye-diameter 
longer  than  head,  pectoral  1§,  ventral,  1}.  Color  in  alcohol,  dull 
brown,  paler  below.  Narrow  blackish  brown  longitudinal  streak 
along  each  row  of  scales  on  trunk.  Dorsals  and  caudal  with  outer  or 
hind  edges  dusky  gray,  and  median  portion  of  lower  caudal  lobe 
tinged  with  same.  Lower  fins  brownish,  median  portions  brighter 
brownish.    Iris,  slaty.    Length,  237  mm.    C. 

ALBSTBS  LONCIPINNIS  GMftttor. 

Head,  3*  to  3§;  depth,  2};  D.  u,  8;  A.  in,  18;  scales,  27  to  30 
in  lateral  line  to  caudal  base  and  3  more  on  latter;  6  scales  above 
lateral  line,  3  below;  12  or  13  predorsal  scales;  snout,  3J  to  3J  in 
head;  eye,  3J  to  3};  maxillary,  2f  to  3;  interorbital,  2$  to  2|. 
Deeply  ellipsoid,  compressed,  deepest  at  dorsal  origin.  Head  width 
If  to  2  in  its  length.  Snout  conic,  length  three-fourths  its  width. 
Eye  advanced,  hind  pupil  edge  about  midway  in  head  length. 
Maxillary  to  eye,  largely  concealed.  Mouth  broad,  short,  gape  not 
quite  half  way  to  eye;  jaws  about  even.    Upper  teeth  6+8,  lower 


Digitized  by 


Google 


so.  2*»4.  FiSHE£  FROM  WEST  AFRICA— FOWLER.  239 

8+2.  Nostrils  together,  at  last  two-fifths  in  snout.  Interorbital 
convex.  Lower  suborbital  meets  horizontal  preopercle  limb,  and 
others  leave  but  very  narrow  naked  strip  on  cheek  in  front  and 
behind  at  corner.  Rakers,  8  +  14,  lanceolate,  weak,  about  three- 
fifths  of  filaments  and  latter  about  1$  in  eye.  Scales  large,  well 
exposed,  each  with  4  basal  striae,  1  above  and  another  below  as 
vertical,  and  pair  of  apical.  Dorsal  inserted  midway  between  nos- 
trils and  caudal  base,  first  4  branched  rays  prolonged  and  filament- 
ous, and  third  nearly  to  caudal  base.  Adipose  fin  about  long  as  eye. 
Anal  inserted  close  behind  dorsal  base,  first  branched  ray  2  to  2|  in 
head.  Caudal  well  forked,  lower  lobe  slightly  longer,  }  to  I  eye- 
diameter  longer  than  head,  pectoral  1£  to  1},  ventral,  1J.  Color 
in  alcohol  with  back  brown;  side  and  below  pale  or  whitish.  Large 
black  blotch  on  caudal  peduncle  extends  out  and  includes  median 
caudal  rays.  Fins  all  pale;  dorsal  and  caudal  each  with  some  brown- 
ish on  membranes.  Length,  111  to  113  mm.  Two  examples.  C. 
The  dorsal  rays  end  in  long  filaments,  nearly  long  as  rest  of  the 

fin  in  male. 

Aivras  rutilus  ; 


Head,  3};  depth,  3£;  D.  u,  8;  A.  in,  13;  scales,  22  in  lateral  line  to 
caudal  base  and  2  more  on  latter;  5  scales  above  lateral  line,  2  be- 
low; 8  predoreal  scales;  snout,  3  in  head;  eye,  3};  maxillary,  3;  in- 
terorbital, 2J.  Deeply  ellipsoid,  well  compressed,  deepest  at  dorsal 
origin.  Head,  width  If  its  length.  Snout  broadly  conic;  length, 
four-fifths  its  width.  Eye  advanced,  hind  pupil  edge  about  mid- 
way in  its  length.  Maxillary  well  exposed,  not  to  eye  or  only  to 
hind  nostril.  Mouth,  broad,  short,  gape  about  two-fifths  to  eye; 
lower  jaw  slightly  shorter.  Upper  teeth,  10+8;  lower,  8+2.  Nos- 
trils together  about  last  third  in  snout.  Interorbital  convex.  Lower 
suborbital  meets  horizontal  preopercle  limb,  and  others  leave  narrow 
naked  strip  on  cheek  in  front  and  behind  at  corner.  Rakers,  14  + 16, 
lanceolate,  about  three-fourths  of  filaments  and  latter  2  in  eye. 
Scales  very  large,  well  exposed,  each  with  4  basal  striae,  1  above 
and  another  below  as  vertical,  and  4  or  5  apical.  Dorsal  inserted 
about  midway  between  hind  eye  edge  and  caudal  base;  first  branched 
ray,  1J  in  head;  adipose  fin,  4$.  Anal  inserted  well  behind  dorsal 
base  but  close  before  last  ray's  tip,  first  branched  ray  If  in  head. 
Caudal  well  forked,  about  l+£  in  head;  pectoral,  1J;  ventral,  If. 
Color  in  alcohol  with  back  brown,  paler  below,  edge  of  each  scale 
on  back  narrowly  darker.  Obscure  dusky  blotch  on  caudal  base 
within  squamation.  Dorsal  and  caudal  brownish,  with  dusky  on 
outer  portions.  Other  fins  pale  with  brownish  on  outer  portions, 
dusky  on  anal.    Iris  olive-slaty.    Length,  160  mm.    C. 

This  differs  from  Boulenger's  account  in  the  median  caudal  rays 
with  a  pale  shade  and  obscure  blotch  of  darker  at  caudal  base. 
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HOLOPTKRUBA  PLUMBEA  C*»e. 

HolopUrura  plumbea  Cope,  Trans.  Amer.  Philos.  Soc.  Phila.,  (2)  vol.  14,  1871' 
p.  482.    West  Africa. 

Head,  8;  depth,  32$;  snout,  6 J  in  head;  eye,  9};  maxillary,  3|; 
interorbital,  8;  mandible,  2$;  pectoral,  6;  about  114?  pores  distinct 
in  lateral  line;  head,  3$  to  vent.  Compressed,  elongate,  sides  rather 
flattened,  and  tail  gradually  tapers  behind  but  not  acuminate  at  tip. 
Head  moderately  compressed;  pharynx  scarcely  swollen,  profiles 
similar;  width,  4£  its  length;  depth,  3$.  Snout  conic;  upper  profile 
and  surface  convex;  basal  width,  1£  its  length;  tip  projecting  well 
beyond  mandible.  Eye  large,  rather  ellipsoid,  without  eyelid,  center 
trifle  before  first  fifth  in  head.  Mouth  large,  broad,  horizontal,  or 
but  slightly  inclined.  Lips  fleshy,  entire,  rather  thick.  Teeth  conic, 
sharp  pointed,  mostly  directed  back,  moderate  in  size,  not  continu- 
ous above  with  premaxillary  or  vomerine  series.  Upper  lateral 
teeth  biseriaL  Mandibular  teeth  similar,  continuous  across  sym- 
physis.   Several  rather  large  premaxillary  teeth,  visible  from  below 


FlO.  9.— HOLOFTEBffRA  PLUMB1A  COPE. 

in  closed  mandible.  Vomerine  teeth  like  upper  laterals,  beginning 
just  behind  front  nostril,  biserial,  conic,  slope  backward  and  anterior 
little  enlarged.  Most  all  teeth  little  larger  antei iorly  in  jawB.  Tongue 
not  evident.  Mandible  shallow;  surface  rathei  depressed,  rami  low. 
Front  nostril  in  small  tube  on  upper  lip  opposite  closed  mandible  tip. 
Hind  nostril  deep  slit  in  upper  lip  opening  downward  below  front 
eye  edge.  Interorbital  convex.  Gill-opening  inclined  in  crescent 
from  opposite  upper  median  pectoral  rays  obliquely  back,  about  equals 
eye.  Skin  rather  smooth,  with  more  or  less  distinct  longitudinal 
wrinkles  on  lowei  surface  of  head  and  pharynx.  Pores  on  head  little 
evident.  Lateral  line  begins  above  on  head  little  before  middle  in 
latter's  length,  slightly  elevated  at  first  along  side  of  trunk,  soon 
median,  ends  short  space  before  tail  tip.  Dorsal  origin  distant  from 
gill-opening,  equals  space  between  gill-opening  and  front  eye  edge; 
fin  low,  continuous  with  low  caudal  behind.  Caudal  length  about 
three-fourths  in  eye.  Anal,  like  dorsal,  joins  caudal  behind.  Pec- 
toral small,  upper  ray  longest.  Vent  close  before  anal.  Color  in 
alcohol  largely  brownish,  obscurely  dotted  with  darker.    Head  above 
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like  baek,  pale  below.  Iris  pale  slaty.  Fins  all  pale  brown.  Length, 
232  mm. 

No.  22964  A.  N.  S.  P.,  type  of  H.  plumbea  Cope.  West  Africa. 
Dr.  S.  M.  E.  Goheen. 

Cope  says,  "Anterior  nostrils  (posterior  in  position)  concealed 
within  the  lip  in  front  of  the  eye;  posterior  nostrils  tubular,  de- 
flected and  posterior  to  the  apex  of  the  muzzle/'  though  I  find  them 
as  described  above.  Further,  the  "branchial  slits  approximated 
below  the  small  pectoral  fins  "  are  not  more  so  than  in  related  genera. 
Cope  also  says,  "No  canines,1'  though  most  of  the  anterior  teeth  are 
a  little  enlarged.  None  of  the  teeth  is  hardly  "one-rowed  behind" 
except  perhaps  at  the  extreme  hind  areas,  where  they  are  very  small. 

OPHICHTHU8  EUfTJS  (Rateen«e). 

One  example,  349  mm.  It  agrees  with  four  examples  from  Italy 
in  every  respect  except  the  minor  character  of  a  thicker  snout,  which 
doubtless  a  condition  of  preservation.    C.  C. 

ECHIDNA  PBLI  (Im»). 

Three  examples,  274  to  504  mm.    G. 

APLOCHEILUS  SPILAUCHEN  (A.  Dameril). 

Twenty-seven  examples.    C. 

SCOMBEBOMOBUS  ARGYREUS  fowler. 

Seomberomoru*  argyreus  Fowler,  Ppoc.  Acad.  Nat.  Sci.  Phila.,  1904,  p.  764,  pi.  51 , 
lower  fig.  "Wert  Africa." 

Type.— No.  11400,  A.N.S.P.,  examined.    S. 

CARAKX  AFUCAMUB  Statafeduwr. 

One  example,  248  mm.    S. 

TKACHINOTVS  GOREENS1S  Curtor. 

One  example,  183  mm.    S. 

CHL0RO8COMBRU8  CHRY8URUS  (Lhrntm*). 

Chloro$combnt$  he$periu$  Fowler,  Proc.  Acad.  Art.  Sci.  Phila.,  1906,  p.  114,  fig.  1. 
West  Africa. 

The  type  of  C.  hespervus,  No.  11198,  A.N.S.P.,  examined.    S. 

GALBOIDE8  DECADACTYLUS  (Bfeck). 

One  example.    162  mm.    S. 

ANABAS  KING8LETAJE  (Gttather). 

Head,  2};  depth,  2f ;  D.  XVI,  10;  A.  EX,  10;  scales,  17  in  upper 
section  of  lateral  line  and  8  in  horizontal  section  to  caudal  base; 
115680— 1&— Proc.N.M.vol.56 16 
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3  scales  above  upper  lateral  line  to  spinous  dorsal  origin  and  9  below 
to  spinous  anal  origin;  15  predorsal  scales;  snout  3}  in  head  from 
upper  jaw  tip;  eye,  3};  maxillary,  3;  interorbital,  3.  Well  com- 
pressed, deepest  medially,  caudal  peduncle  not  developed  or  rudi- 
mentary. Head  width  nearly  half  its  length.  Snout  broadly  conic, 
length  £  its  width.  Eye  round,  hind  edge  midway  in  head  length. 
Mouth  small,  moderately  inclined;  lower  jaw  very  slightly  protruded. 
Maxillary  to  eye.  Bands  of  small  conic  teeth  in  jaws,  front  ones 
little  longer,  none  on  mouth  roof.  Interorbital  convex.  Preorbital 
and  preopercle  entire;  hind  edges  of  opercte  and  subopercle  spines- 
cent.  Rakers,  5  short  firm  points,  half  of  filaments,  which  about 
two-fifths  of  eye.  Scales  with  about  22  basal  striae  and  fine  circuli, 
all  finely  ctenoid.  All  rayed  vertical  fins  densely  scaled  over  greater 
portions  basally.  Cheek  with  five  rows  of  scales.  Tubes  in  lateral 
line  simple,  well  exposed,  not  out  over  caudal  base.  Last  dorsal 
spine  2£  in  head;  sixth  dorsal  ray,  1$;  last  anal  spine,  2};  sixth  anal 
ray,  1$;  caudal,  1|;  pectoral,  1£;  ventral,  2.  Color  in  alcohol  dark 
brown  generally.  Round  blackish  blotch  at  end  of  lower  lateral  line 
over  two  scales  at  least.  Head  below  and  breast  dull  brown.  Iris 
slaty.    Length,  84  mm.  C. 

TILAPIA  GAULAEA  (LImmh). 

Head,  2*  to  2f ;  depth,  2  to  2*;  D.  XV,  one  XIV,  12  to  14;  A 
III,  11  or  12;  scales,  19  in  upper  section  of  lateral  line,  11  or  12 
in  lower  section  to  caudal  base,  and  2  more  out  on  latter;  4  scales 
above  upper  section  of  lateral  line  to  spinous  dorsal  origin,  10  below 
to  spinous  anal  origin;  predorsal  scales,  10  to  13;  snout,  2|  to  3 
in  head;  eye,  3}  to  3£;  maxillary,  3$  to  3};  interorbital,  3  to  3}. 
Head  width,  2  in  its  length.  Snout  convex;  length,  long  as  width 
or  little  less.  Maxillary  very  slightly  beyond  nostril,  well  short  of 
eye.  Teeth  rather  slender,  incisor-like;  ends  notched;  outer  rather 
large.  Interorbital  little  convex.  Rakers,  4+20,  short,  lanceo- 
late, about  2  in  filaments  and  latter  1§  in  eye.  Scales  cycloid,  extend 
on  caudal  basally.  Circuli  moderate,  mostly  complete,  basal  radii 
13  or  14  and  apical  denticles  slightly  developed  or  short.  Fourth 
dorsal  spine  about  2£  in  head;  third  anal  spine,  2$  to  2§;  caudal,  1| 
to  1J;  pectoral,  1^;  ventral  spine,  2|  to  2|.  Color  in  alcohol 
brownish,  paler  below,  with  about  seven  indistinct  darker  brownish 
bands  on  back  above.  Fins  all  pale,  with  dark  blotch  at  origin  of 
soft  dorsal  and  two  or  three  oblique  dark  streaks  on  latter  forward. 
Caudal  slightly  emarginate,  with  hind  edge  dusky.  Length,  56  to 
66  mm.    Three  examples.    C. 

TILAFIA  HEUDELOTI  A.  DvmerS. 

One  adult.    C. 
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TILAPU  8AVAGEI,  new 

Head,  3;  depth,  2f ;  D.  XV,  13;  A.  HI,  9;  P.  I,  13:  V.  I,  5; 
scales,  22  in  upper  section  of  lateral  line,  10  in  lower  section  to  caudal 
base,  and  2  more  out  on  latter;  5  scales  above  upper  section  of 
lateral  line  to  spinous  dorsal  origin,  9  below  to  spinous  anal  origin; 
11  predorsal  scales;  head  width,  1J  its  length;  snout,  3;  eye,  4; 
maxillary,  2|;  interorbital  3$;  last  dorsal  spine,  1  fc  fourth  dorsal 
ray,  1;  third  anal  spine,  2£;  third  anal  ray,  1;  least  depth  of  caudal 
peduncle,  2£;  pectoral,  1£;  ventral  spine,  2 J. 


FIG.  10.— TlLAPIA  8AVAOXI. 

Body  elongately  ellipsoid  in  contour,  deepest  at  ventral  spine  tip; 
edges  all  convex,  well  compressed.  Caudal  peduncle  well  com- 
pressed; length,  about  two-thirds  of  least  depth. 

Head  compressed,  flattened  sides  converging  about  evenly  above 
and  below.  Snout  conic,  surface  convex,  long  as  wide.  Eye  little 
ellipsoid;  oenter  nearly  midway  in  head  length  and  but  little  ele- 
vated. Mouth  small,  gape  about  two-thirds  to  eye,  and  lower  jaw 
very  slightly  shorter.  Maxillary  beyond  nostril,  but  not  to  eye; 
expansion  2J  in  latter.  Lips  firm.  Teeth  in  about  five  rows  above 
and  three  below,  with  outer  row  in  each  jaw  largest,  moderately 
slender,  expanded  and  notched  at  ends.  Nostril  simple  pore  at 
last  two-fifths  in  snout.  Interorbital  broad,  slightly  convex. 
Preopercle  and  preorbital  edges  entire;  width  of  latter,  about  1£ 
in  eye. 
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Gill-opening  forward  about  to  front  eye  edge.  Rakers,  2  +  14, 
lanceolate,  short  or  about  one-third  in  filaments  and  latter  two  in 
eye.    Isthmus  narrowly  triangular. 

Scales  large,  cycloid,  rather  well  exposed,  small  on  breast  or  about 
25  rows  before  ventral.  Caudal  covered  with  small  scales  over  basal 
half;  other  fins  naked.  Cheek  with  four  rows  of  scales.  Scales 
with  complete  fine  circuli  and  11  basal  converging  radii.  Upper 
section  of  lateral  line  slightly  convex,  and  lower  begins  2  scales  before 
terminus  of  upper.    Tubes  all  simple  and  well  exposed. 

Spinous  dorsal  inserted  behind  pectoral  base;  spines  all  graduated 
up  toward  last,  which  longest;  fin  edge  notched  and  small  skinny 
flap  from  behind  tip  of  each  spine.  Soft  dorsal  with  rays  all  graduated 
up  to  fourth  or  longest,  which  form  slender  point  extending  back 
about  opposite  first  two-fifths  in  caudal.  Spinous  anal  inserted 
opposite  soft  dorsal  origin,  graduated  to  third  or  longest  ray  which 
forms  slender  filament  extending  back  to  middle  of  caudal.  Caudal 
with  hind  edge  truncate.  Pectoral  with  upper  rays  longest,  three- 
fourths  to  anal.  Ventral  inserted  close  behind  pectoral  base,  first 
branched  ray  ending  in  long  filament  reaching  base  of  third  anal 
spine.    Vent  about  half  an  eye-diameter  before  anal. 

Color  in  alcohol  dull  brownish  generally;  lower  surfaces  of  head 
and  trunk  paler.  Nine  broad  dusky  brown  transverse  bands  over 
back;  first  connecting  eyes  and  those  on  trunk,  extended  down  oppo- 
site pectoral  base.  Operole  with  conspicuous  rounded  black  spot 
little  smaller  than  eye.  Dark  band  from  lower  front  eye  edge  to 
end  of  maxillary.  At  front  of  soft  dorsal  basally  large  black  blotch. 
Also  du3ky-brown  horizontal  band,  much  narrower  than  any  of 
vertical  ones,  extends  from  behind  opercular  dark  blotch  to  caudal 
base  medially.  Vertical  fins  dull  brownish-dusky  leaving  pale 
obscure  blotches,  and  other  fins  pale.    Iris  slate.    Lower  lip  pale. 

Length,  128  mm. 

Type.— Cat.  No.  48504,  U.S.N.M.  St.  Paul's  River,  Liberia. 
Rolla  P.  Currie. 

Also  No.  48,503,  including  four  examples,  same  data,  paratypes. 
These  show:  head,  3  to  3f;  depth,  2\  to  2*;  D.  XV  or  XVI,  13;  A. 
Ill,  9  or  10;  scales,  21  or  22  in  upper  section  of  lateral  line;  8  or  9 
in  lower  section  to  caudal  base  and  2  more  on  latter;  5  scales  above 
lateral  line  and  10  below;  snout,  2}  to  2}  in  head;  eye,  3}  to  3f ; 
maxillary,  3  to  3J;  interorbital,  3  to  3 J.  Snout  long  as  broad  or 
little  smaller  in  younger  examples.  Maxillary  to  eye  in  young 
slightly  shorter  or  not  much  beyond  eye  with  age.  Last  dorsal 
spine,  1^  to  2  in  head;  fourth  dorsal  ray,  1J  to  If;  third  anal  spine, 
2|  to  2J;  third  anal  ray,  1  to  1J;  caudal,  1  to  fa  pectoral,  1J  to  1$; 
ventral  spine,  1J  to  2§.    Length,  90  to  116  mm. 
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Related  to  Tilapia  brevimonus  Boulenger,  from  Portuguese  Guinea, 
in  contour,  cheek  scales,  dentition  and  squamation  generally.  It 
differs,  however,  in  the  presence  of  a  horizontal  dark  median  band, 
deeper  body,  rather  fewer  dorsal  spines,  mostly  more  anal  rays,  and 
longer  pectoral. 

(For  the  Rev.  Thomaa  S.  Savage,  who  collected  fishes  many  years 
ago  in  Liberia.) 

TILAPIA  bCtTIXOFBHI  (Habreckt). 

Head,  2f  to  2J;  depth,  2  to  2f ;  D.  XIV  or  XV,  16  or  17;  A.  Ill, 
11  or  12;  scales,  21  or  22  in  upper  section  of  lateral  line,  11  to  13  in 
lower  section  to  caudal  base,  and  2  or  3  more  on  latter;  predorsal 
scales,  14  or  15;  snout,  2$  to  3  in  head;  eye,  3}  to  5;  maxillary, 
3  to  3$;  interorbital,  2\  to  3.  Body  well  compressed;  contour  deeply 
ellipsoid,  deepest  at  end  of  ventral  spine.  Caudal  peduncle  com- 
pressed;  length,  If  to  2  in  its  least  depth  and  latter  2  in  head.  Head 
width,  1$  to  1$  in  its  length.  Snout  broad  as  long;  length,  four- 
fifths  its  width  in  young.  Eye  little  elevated,  about  midway  in  head 
length,  slightly  advanced  in  young.  Mouth  moderate,  terminal, 
jaws  about  even.  Maxillary  slightly  beyond  nostril;  expansion 
about  1J  in  eye.  Teeth  in  strong  outer  row  in  each  jaw,  truncate, 
and  with  two  inner  rows  above  and  below  inside  inconspicuous. 
Young  with  outer  teeth  more  notched  and  single  inner  row  above  and 
below.  Interorbital  convex.  Rakers,  4  +  10  or  11  short  strong 
points,  about  2  in  filaments,  and  latter  1}  in  eye.  Scales,  large, 
cycloid,  circuli  very  fine  and  about  14  radiating  basal  radii,  11  in 
young.  Caudal  scaly  over  basal  two-thirds,  at  least  on  membranes 
of  fin.  Cheek  with  five  rows  of  scales;  vertical  diameter  of  cheek 
below  eye  equals  1  +  J  eye-diameters.  Tubes  in  lateral  line  simple, 
over  entire  scale  exposure.  Last  dorsal  spine,  If  in  head  (2  in  young) , 
sixth  dorsal  ray,  \\  (If  in  young);  third  anal  spine,  2$  (2 J  in  young). 
Caudal  truncate,  slightly  convex  when  expanded,  1}  in  head  (If 
in  young);  pectoral,  If  (1 J  in  young);  ventral  spine,  2f  (2  in  young). 
Color  in  alcohol  dull  brownish  generally,  with  8  broad  blackish 
vertical  bands,  meeting  below,  first  through  eye  and  last  at  caudal 
base.  Pectoral  pale  brownish;  other  fins  mostly  blackish;  all  with 
pale  edges.  Young  with  broad  dusky  bands  reflected  on  vertical 
fins,  so  that  soft  dorsal  and  anal  with  three  dark  transverse  blotches 
or  streaks;  basal  much  larger  and  black.  Also  young  usually  with 
another  transverse  black  band  across  caudal  near  base.  Black 
blotch  at  corner  of  opercle  little  smaller  than  eye,  and  all  with  con- 
spicuous black  blotch  at  origin  of  soft  dorsal  where  transverse  dark 
band  crosses.    Iris  slaty.    Length,  75  to  245  mm.;  three  examples. 

These  differ  from  Boulenger's  examples  slightly,1  the  adult  having- 
the  long  ventral  filaments  extending  back  beyond  anal  base,  but 

i  Cat.  Fresh  Water  Fish,  Africa,  vol.  3, 1915,  p.  214,  fig.  138. 
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little  short  of  last  anal  raj  tip.  An  example  in  the  Academy,  58  mm. 
long,  from  "West  Africa,"  without  donor  is  doubtless  from  Goheen 
or  Savage. 

HXMICHBOMIS  PASdATUS  J 


HernkhromU  aurxttu  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  1862,  p.  136. 

Head,  2f  to  2$;  depth,  2}  to  2$;  D.  XIV,  sometimes  XV,  rarely 
XIII,  11,  sometimes  12;  A.  Ill,  9;  upper  branch  of  lateral  line,  16  to 
20  scales;  lower  section,  9  to  12  to  caudal  base  and  1  to  3  more  on 
latter;  4  scales  above  lateral  line  to  spinous  dorsal  origin,  9  scales 
below  to  spinous  anal  origin,  rarely  10;  predorsal  scales,  9  to  11; 
snout,  2$  to  3J  in  head,  measured  from  upper  jaw  tip;  eye,  3f  to  4$; 
maxillary,  2|  to  3;  interorbital,  3  to  3).  Elongately  ellipsoid, 
deepest  at  sixth  dorsal  spine  base.  Caudal  peduncle  well  com- 
pressed; length  about  three-fourths  its  least  depth  and  latter  2\  in 
total  head  length.  Head  width,  2  J  its  length.  Snout  conic,  slightly 
longer  than  broad,  or  broad  as  long  in  young.  Eye  little  elevated, 
hind  pupil  edge  midway  in  head  length,  slightly  advanced  in  young. 
Maxillary  about  to  eye,  expansion  about  two-thirds  of  pupil.  Teeth 
conic,  uniserial  below  and  above,  upper  outer  series  well  separated 
from  much  smaller  inner  row;  latter  absent  in  young.  Interorbital 
broadly  convex.  Rakers,  1  or  2+8  to  10,  anvil-shaped,  about 
two-thirds  of  filaments  and  latter  \\  in  eye.  Scales  large,  cycloid, 
extend  out  over  two-thirds  of  caudal;  circuli  fine  and  incomplete 
apically;  basal  radiating  striae,  10  or  11.  Cheek  with  4  or  5  rows 
of  scales.  Small  scales  on  breast  like  those  on  caudal  base.  Spinous 
dorsal  begins  before  pectoral;  last  spine,  2}  to  2§  in  head;  sixth  dorsal 
ray,  1§  to  2 J.  Anal  begins  about  midway  between  pectoral  origin 
and  caudal  base;  third  spine  about  3  in  head;  fourth  anal  ray,  1}  to 
2}.  Caudal  convex  behind,  truncate  in  some  examples,  1}  to  \\ 
in  head;  pectoral,  1$  to  \\\  ventral,  If.  Color  in  alcohol  generally 
dull  brownish  above,  paler  to  whitish  below,  sides  with  five  large 
vertical  blotches  of  black,  continued  up  over  back  narrower  and 
paler,  and  between  them  on  side  medially  each  scale  with  brownish 
blotch  at  hind  edge.  Black  blotch  on  opercle  little  smaller  than  eye, 
with  brownish  area  forward  to  latter.  Iris  gray-brown;  soft  vertical 
fins  often  with  few  pale  spots  or  blotches  basally,  upper  caudal  corner 
and  edge  of  soft  dorsal  sometimes  whitish.  Iris  brownish.  Length, 
60  to  162  mm.  One  from  Liberia  (C.)  also  type  of  Hemichromis  avritus 
Gill  (S.),  and  15  from  Angola,  as  listed  further  on. 

HEMICHROMIS  BIMACULATUS  Gffl. 

Head,  2$  to  2};  depth,  2}  to  2$;  D.  XIV,  rarely  XIII  or  XV,  11, 
rarely  10;  A.  Ill,  8,  rarely  7;  scales  17  to  19  in  upper  section  of 
lateral  line,  8  to  11  in  lower  section  to  caudal  base,  and  2  more  on 
latter;  3  or  4  scales  above  lateral  line  to  spinous  dorsal  origin,  9  or  10 
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below  to  spinous  anal  origin;  11  or  12  predorsal  scales;  snout,  3J 
to  3i  in  head  from  upper  jaw  tip;  eye,  3f  to  4;  maxillary,  2f  to  3; 
interorbital,  3§  to  4.  Elongately  ellipsoid,  deepest  opposite  ventral 
spine  tip.  Caudal  peduncle  well  compressed;  length  about  three- 
fourths  its  least  depth  and  latter  2  J  to  2\  in  total  head  length.  Head 
width,  2  to  2\  its  length.  Snout  conic,  long  as  broad  or  length 
slightly  less  with  age.  Eye  slightly  elevated;  hind  pupil  edge  about 
midway  in  head  length,  slightly  advanced  in  young.  Mouth  moder- 
ate, lower  jaw  slightly  protruded.  Teeth  conic,  mostly  uniserial, 
sometimes  inner  row  of  small  obscure  ones  above  and  well  back. 
Interorbital  broadly  convex.  Rakers  3  +  5,  anvil-shaped,  about 
2  in  eye.  Scales  large,  cycloid,  out  over  caudal  at  least  halfway 
basally,  with  fine  circuli  incomplete  apically  and  10  or  11  basal 
radiating  striae.  Cheek  with  3  or  4  rows  of  scales.  Small  scales  on 
breast  like  those  on  caudal  base.  Spinous  dorsal  inserted  opposite 
pectoral  origin ;  last  spine,  2}  to  3}  in  head,  sixth  ray  1$  to  2.  Spinous 
anal  midway  between  ventral  origin  and  caudal  base;  third  spine,  3, 
fourth  ray,  2  to  2\.  Caudal  convex  behind,  1J  in  head;  pectoral, 
If  to  1J;  ventral  If  to  1}.  Color  in  alcohol  brown  above  with  olive 
tint;  below,  paler  to  whitish.  Black  blotch  nearly  large  as  eye  on 
opercle;  another  just  before  anal  and  usually  third  at  caudal  base. 
Median  dark,  usually  lengthened  as  vertical  streaks  and  5  dark  leaden 
vertical  streaks  across  back  in  front  of  it  and  as  many  more  toward 
tail.  Fins  largely  pale  brownish,  uniform.  Iris  brownish.  Length, 
60  to  108  mm.    Nine  examples  (C),  and  one  (C.  C). 


DBEPANB  PUNCTATA 

Crypto$milia  Itma  Cope,  Trans.  Amer.  Phiioe.  Soc.  Phita.,  ser.  2,  vol.  IS, 
1867,  p.  401.    "Western  African  seaa." 

Head,  3;  depth,  1;  D.  I,  IX,  21;  A.  Ill,  17;  scales  44  (pockets) 
in  lateral  line  to  caudal  base  and  4  more  on  latter;  12  scales  above 
lateral  line,  30  below  to  anal  origin;  snout,  2§  in  head;  eye,  3; 
maxillary,  3f;  interorbital,  4.  Deeply  rhomboid,  greatly  com- 
pressed, least  depth  of  caudal  peduncle,  2f  in  head.  Head  width 
2  in  its  length.  Snout  compressed,  width  1$  its  length.  Eye  well 
elevated,  advanced.  Mouth  small;  lower  jaw  slightly  shorter. 
Maxillary  well  exposed,  about  to  eye.  Teeth  brush-like,  in  bands  in 
jaws.  Interorbital  slightly  convex.  Lower  preopercle  edge  serrate. 
Rakers,  5  +  11  short  weak  points,  about  one-fifth  of  filaments  and 
latter  2  in  eye.  Scales  all  narrowly  exposed,  small  ones  extending 
over  vertical  fins  basally  and  breast.  Cheek  with  8  rows  of  scales  to 
preopercle  corner.  Ventral  axil  with  free  pointed  scaly  flap  about 
half  ventral  spine.  Suprascapula  entire.  Scales  with  fine  complete 
circuli,  and  3  basal  radii  convergent.  Lateral  line  steeply  arched, 
and  simple  tubes  well  exposed.    Fourth  erect  dorsal  spine  longest, 
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1$  in  head,  ninth  ray  nearly  1.  Second  anal  spine,  2\  in  head;  first 
ray  about  \\.  Caudal  with  median  rays  longest,  slightly  larger  than 
head;  ventral  spine,  1},  and  first  ray  with  filamentous  end  to  second 
anal  ray  base.  Long  falcate  pectoral  reaches  caudal  base.  Color  in 
alcohol  largely  pale  brownish;  head  and  trunk  everywhere  tinged 
with  silvery-white.    Iris  whitish.    Length,  140  mm. 

No.  12229,  A.  N.  S.  P.,  type  of  Cryptosmilia  Una  Cope.  S. 

Although  described  as  "everywhere  uniform  silvery "  by  Cope, 
very  slight  indications  of  the  darker  transverse  or  vertical  bands, 
somewhat  as  figured  by  Pellagrin  in  his  var.  afiicana,1  are  evident. 
This  last  was  originally  described  by  Osorio  and  appears  in  no  way 
to  differ  structurally  from  the  above.  Further  comparison  with 
Philippine  material,  but  slightly  smaller,  shows  only  a  slight  differ- 
ence in  scale  structure  or  with  usually  5  or  6  basal  radii,  while  the 
Liberian  example  has  but  3  or  4  and  usually  3. 

PSETTUS  SEBAE  Carter. 

One  example.    G. 

MAPO  SOPORATOR  (ValmcfeBM).  . 

One  85  mm.    C.  C. 

PERIOPHTHALMUS  BARBARUS  (Lfoaaeva). 

Two  small  ones.    G. 

P8BTTODE8  ERDMEI  (Schneider). 

Head,  3f;  depth,  2§ ;  D.  54;  A.  40;  soales,  70  in  lateral  line  to  caudal 
base  and  6  more  on  latter;  21  scales  above  lateral  line,  27  below; 
snout,  3£  in  head  from  upper  jaw  tip;  eye,  6};  maxillary,  1£;  inter- 
orbital,  2\  in  snout.  Contour  uniform  ellipsoid.  Caudal  peduncle  well 
compressed;  length,  three-fourths  its  least  depth  or  latter  2£  in  total 
head  length.  Head  width,  2$  its  length.  Snout  conic,  broad  as  long. 
Upper  eye  advanced  for  first  third  beyond  lower.  Mouth  large,  lower 
jaw  well  protruded.  Maxillary  long,  extends  well  beyond  eye  or  about 
three-fifths  in  head;  expansion  l\  in  eye.  Teeth  long,  slenderly 
oonic,  in  two  rows  with  inner  depressible  inward,  and  all  of  larger 
barbed.  Interorbital  level.  Rakers,  14+20  short  spinescent  rudi- 
ments; filaments,  1J  in  eye.  Scales  large,  mostly  cycloid;  some 
very  weakly  and  sparsely  ctenoid  on  left  or  colored  side.  Smaller 
scales  along  body  edges,  and  caudal  very  finely  scaled.  About 
8  rows  of  scales  on  cheek;  maxillary  also  scaly.  Scales  of  colored 
side  with  40  radiating  basal  striae;  same  number  but  marginal  on 
pale  side  and  very  fine  circuli  incomplete.  Lateral  line  midway 
along  side,  inconspicuous.  Dorsal  origin  eye-diameter  behind  lower 
eye,  twenty-third  ray,  2-&  in  head;  thirteenth  anal  ray,  2£.    Caudal 

>  Annals  I/Inst.  Ooeanogr.,  Prince  de  Monaco,  vol.  6,  fase.  4, 1914,  p.  57,  fig.  58,  fig.  9. 
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double  convex  behind;  median  rays  longest  or  1}  in  head;  pectoral, 
2;  ventral  left,  2|.  Color  in  alcohol  dull  brownish  on  left  side, 
with  many  well  scattered  pale  spots,  none  larger  than  scale  exposure. 
Right  side  uniform  white.    Length,  395  mm.  S. 

A  smaller  example,  171  mm.  long,  from  Sumatra,  differs  in  the 
scales  having  18  to  20  basal  striae,  a  condition  doubtless  due  to 
age.  Its  left  or  colored  side  is  quite  dark,  also  fins,  and  without 
any  pale  spots. 

CTNOGLO88U8  GOBEENSD  SMMfackner. 

Head,  5§;  depth,  3|;  D.  123;  A.  94;  scales,  30+94  in  median  lateral 
line  to  caudal  base;  15  scales  above  median  lateral  line  at  widest 
part  of  body  to  upper  lateral  line,  24  below  at  same  point;  snout,  2} 
to  lower  eye;  mouth  cleft,  4.  Contour  evenly  elongately  ellipsoid. 
Head  width,  4f  its  length.  Snout  broadly  depressed;  profile  nearly 
complete  semicircle.  Eye  small,  about  half  of  interorbital,  and 
upper  half  advanced  before  lower.  Lower  nostril  close  before  upper 
eye  along  mouth  edge  or  about  midway  in  mouth  cleft.  Upper 
nostril  midway  between  eyes.  Mouth  cleft  on  blind  side  more 
curved  than  on  colored  side.  lips  entire.  Interorbital  very 
slightly  depressed.  Scales  largest  over  median  portion  of  trunk, 
become  small  and  crowded  about  borders,  strongly  ctenoid  on  left 
or  colored  side  and  cycloid  on  right  or  blind  side;  basal  striae  about 
40  to  44  and  circuli  only  complete  apically  on  blind  side.  Two 
lateral  lines,  upper  8  scales  from  dorsal  body  edge.  Caudal  pointed, 
1$  in  head.  Color  in  alcohol  pale  uniform  brownish  on  left  or 
colored  side;  right  side  whitish.    Length,  327  mm.    S. 

6.   ASHANTEE. 

The  fishes  from  this  country  were  all  obtained  by  the  Eclipse  Expe- 
dition in  the  Beyah  River  at  Elmina,  or  the  vicinity  of  the  latter. 
Though  a  number  of  scattered  references  to  the  fishes  of  the  Gold 
Coast  occur,  the  only  work  of  primary  fauna!  interest  is  Bleeker's 
celebrated  "Memoire  sur  les  Poissons  de  la  cAte  de  Guine6."  *  Gftn- 
ther  described  a  few  species  in  his  paper  on  "New  fishes  from  the 
Gaboon  and  Gold  Coast."  2  Sauvage  •  and  Pellegrin  4  have  both 
published  papers  on  the  fishes  of  the  adjacent  Ivory  Coast,  useful  in 
this  connection. 

SCOUODON  EUMBCE8  (PtHffci— ■). 

Body  compressed,  depth  8§  to  9|  to  last  caudal  vertebra.  Head 
depressed,  4 J  to  5 J  in  body;  width  1§  to  If  its  length.  Snout  greatly 
depressed,  long,  end  blunt,  2  to  2-^  in  head.     Eye  about  eye-diameter 

"  Nat.  Verhandel.  H6U.  Marts.  Wet.  Haarlem,  vol.  18, 1883,  No.  2,  pp.  1-136,  pis.  1-28. 

*  Ann.  Mag.  Nat.  London,  ser.  8,  toI.  20, 1867,  pp.  110-117. 

*  Bull.  8oe.  Zooi.  France,  1882,  pp.  313-325,  pi.  5,  fig.  1. 
'Idem,  toJ.  38, 1913,  pp.  161-188. 
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nearer  gill-opening  than  snout  tip,  3}  to  4£  in  snout.  Nictitating 
membrane  below  eye  forward.  Mouth  greatly  arched,  wider  than 
deft.  Upper  labial  fold  little  longer,  about  fourth  of  upper  jaw. 
Teeth  alike,  24  or  23  below,  25  above,  edges  entire,  bases  wide.  At 
front  of  upper  I  or  2  erect  teeth  and  2  or  3  in  front  of  lower.  Inter- 
orbital  broadly  convex,  2J  to  2J  in  head.  Gill-openings  about  wide 
as  eye.  Scales  with  3  ribs  ending  in  as  many  points  and  median 
longest.  First  dorsal  origin  opposite  end  of  inner  pectoral  angle, 
extended  end  behind  reaching  opposite  ventral  origin.  Second 
dorsal  base  about  1J  of  anal  base  and  one-third  above  end  of  anal 
base.  Second  dorsal  end  behind  1£  to  If  lengths  from  its  base 
behind  to  caudal  pit  above,  which  larger.  Tail  3  J  in  entire  length. 
Pectoral,  If  to  If  in  head;  ventral,  3.  Color  in  alcohol  ash-gray 
generally,  below  whitish.  Iris  pale.  Fins  all  ash-gray;  hind  edges 
of  lower,  including  lower  caudal  lobe  whitish,  or  at  least  paler. 
Border  of  long  caudal  lobe  narrowly  brownish.  Length  310  to  314 
mm.,  two  examples. 

Allied  with  Scoliodon  lalandi  (Muller  and  Henle)  from  the  tropical 
Atlantic  of  Central  and  South  America.  Compared  with  an  example 
of  the  American  species,  425  mm.  long,  from  Colon,  the  lower  caudal 
lobe  in  blackish  marginally,  front  half  of  pectoral  entirely  hWJrifth 
and  inner  half  only  pale,  and  rictal  grooves  equal.  Although  Pietsch- 
mann  describes  the  rictal  grooves  they  are  not  indicated  in  his  lower 
view  of  the  head. 

TORPEDO  NARKE  (Riam). 

Disk  partly  circular,  width  greater  than  length  for  space  about 
equal  to  space  between  front  disk  edge  and  spiracle.  Snout  short, 
slightly  concave  medially.  Mouth  small,  slightly  crescentic,  with 
longitudinal  fold  at  each  angle.  Teeth  small,  about  34  rows  above 
and  below.  Spiracle  twice  size  of  eye,  with  7  weak  papillae.  Eye 
small,  4  in  interorbital.  Second  dorsal  about  seven-eighths  of  first, 
latter  with  front  half  above  ventral  bases.  Second  dorsal  base  more 
than  interdorsal  space.  Tail  short,  slightly  over  one-third  of  total 
length.  Upper  caudal  lobe  slightly  longer.  Color  in  alcohol  russet- 
brown  above,  with  scattered  variable  small  white  spots  or  dots,  none 
larger  than  pupil.  White  below,  outer  pectoral  and  ventral  portions 
broadly  brownish  submarginally.     Length,  367  mm. 

Compared  with  Italian  examples  the  present  one  differs  in  colora- 
tion, or  the  presence  of  the  minute  whitish  spots  and  the  absence  of 
the  five  large  black  ocelli.  Compared  with  Torpedo  torpedo  (Lin- 
naeus) from  Italy,  the  spiracle  fringes  are  found  well  developed  in  the 
latter,  besides  the  presence  of  usually  five  to  seven  dark  blue-black 
ocelli. 
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Although  much  confusion  has  arisen  from  the  composite  account 
of  Raja  torpedo  Linnaeus  it  appears  the  action  of  Brflunich1  clearly 
indicates  the  first  restriction  of  the  species  with  the  later  Raja  mar- 
morata  Risso.  Brunnich  says:  "Dorsum  fusco-sanguinolentum,  ma- 
culis  sparsis  obscurioribus  varium  *  *  *  Spiracula  5,  subtus 
utrinque  ad  pectus."  He  then  mentions  a  new  variety,  unknown  to 
himself,  however,  but  described  by  Salviani  with  five  black  oc  Ui 
arranged  in  the  form  of  a  pentagon. 

MtJGIL  CEPHALU8    Linnaeus. 

Head,  3J  to  3|;  depth,  4  to  4$;  D.  IV— I,  8;  A.  Ill,  8;  scales,  36 
to  43  from  shoulder  to  caudal  base,  and  4  to  6  larger  out  over  latter; 
12  or  13  scales  transversely  between  soft  dorsal  and  anal  origins; 
23  to  27  predorsal  scales;  snout,  4  to  4}  in  head;  eye,  3 J  to  4; 
maxillary,  3}  to  4£;  interorbital,  2}  to  3.  Rakers,  30  +  32,  2£  in 
filaments  and  latter  J  of  eye.    Length,  95  to  139  mm.;  four  examples. 

Compared  with  an  Italian  example,  with  41  scales  from  shoulder  to 
caudal  base,  the  rakers  were  33  +  46.  The  adipose  eyelid  much 
better  developed  in  the  Italian  fish,  though  scarcely  as  much  so  as 
in  adults  from  Italy  and  the  Mediterranean.  The  scales  of  Italian 
examples  show  basal  radii  8  to  10,  those  from  Ashantee  7  to  9, 
doubtless  a  condition  of  age. 

LIZA  KAMADA  (RIm»).. 

Head,  3  to  3£;  depth,  3 J  to  3*;  D.  IV— I,  8;  A.  Ill,  9;  scales,  37 
to  39(?)  from  shoulder  to  caudal  base,  and  5  or  6  larger  out  over 
latter;  12  or  13  scales  transversely  at  soft  dorsal  and  anal  origins; 
25  to  28  predorsal  scales;  snout,  3 J  to  5  in  head;  eye,  Z\  to  4; 
maxillary,  3£  to  3£;  interorbital,  2£  to  2};  rakers,  35  +  48.  Length, 
56  to  85  mm. ;  four  examples. 

Though  I  only  have  young  African  examples,  doubtless  of  this 
species,  considerable  variation  due  to  age  was  noted  when  compared 
with  Mediterranean  examples.  The  latter,  155  mm.  long,  had  44  to 
47  +  50  to  75  rakers.  The  African  examples  show  9  to  11  basal  radii 
and  no  apical  denticles  on  the  scales,  while  in  8  large  Mediterranean 
examples  these  variations  are  covered. 

LIZA  FALCtPINNIS  (Valencfennea). 

Head,  3f  to  3J;  depth,  3£  to  3f;  D.  IV— I,  9;  A.  IH,  11;  scales, 
35  to  39  from  shoulder  to  caudal  base  and  4  or  5  larger  out  over  latter; 
12  or  13  scales  transversely  between  soft  dorsal  and  anal  origins; 
29  to  31  predorsal  scales;  snout,  3}  to  4  in  head;  eye,  3J  to  4J; 
maxillary,  3|  to  4;  interorbital,  2|  to  3.  Elongate,  well  compressed, 
deepest  at  anal  origin.    Caudal  peduncle  well  compressed,  long  as 


i  Ich.  Massiliens.,  1768,  p.  1. 
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deep  and  least  depth  2}  to  2$  in  head.  Head  width,  1}  its  length. 
Snout  broad,  length  half  its  width.  Eye  advanced;  hind  edge 
slightly  before  center  in  head  length.  Mouth  broad.  Teeth  ex- 
tremely minute,  rudimentary,  few,  in  single  row  and  only  in  upper 
jaw.  Maxillary  concealed,  not  quite  to  eye.  Upper  lip  width  nearly 
half  of  pupil.  Nostrils  close;  front  one  about  midway  in  snout. 
Interorbital  broadly  convex.  Preorbital  denticulate.  Rakers,  about 
404-51,  finely  lanceolate,  about  half  of  filaments  and  latter  equal  eye. 
Scales  with  7  to  9  basal  striae.  Cheek  with  3  rows  of  scales.  Pectoral 
without  axillary  scaly  flap,  and  4  scales  behind  depressed  spinous 
dorsal  tip  and  soft  dorsal  origin.  Spinous  dorsal  inserted  midway 
between  eye  center  and  caudal  base,  or  midway  between  front  eye 
edge  and  caudal  base  in  small  examples;  second  spine  slightly  longer, 
or  1 J  to  2 J  in  head.  Soft  dorsal  inserted  much  nearer  spinous  dorsal 
origin  than  caudal  base,  first  branched  ray,  If  in  head.  Anal  inserted 
about  midway  between  ventral  origin  and  caudal  base,  If  to  If  in 
head.  Caudal  large,  pupil  length  in  smallest  example  to  eye-diameter 
longer  than  head  in  larger  ones;  pectoral,  1$;  ventral,  1£.  Color  in 
alcohol,  dull  olive-brown  above;  sides  and  below,  paler  with  silvery- 
white  reflections.  Iris  whitish.  Fins  all  pale  brownish,  with  obso- 
lete brownish  blotch  at  pectoral  base.  Eight  examples,  105  to 
145  mm. 

Boulenger's  figure  !  does  not  indicate  any  scales  on  the  opercle; 
those  on  the  cheek  imperfect  and  front  of  soft  dorsal  and  anal  basally 
scaleless.     In  all  my  examples  these  areas  are  quite  scaly. 

An  Angola  example  in  the  Academy  (Bengo  River  at  Cabiri) 
shows:  head,  3f;  depth,  3f;  D.  IV— I,  9;  A.  Ill,  11;  scales,  39 
from  shoulder  to  caudal  base  and  6  more  on  latter;  transverse  scales, 
13;  predorsal,  23;  snout,  4  in  head;  eye,  3§;  maxillary,  4;  inter- 
orbital 2f ;  few  scales  on  front  of  anal  basally;  length,  82  mm. 

LIZA  HOBTLBRI  (StetedadiBar). 

Head,  3f ;  depth,  4f ;  D.  IV— I,  8;  A.  Ill,  9;  scales,  36  from 
shoulder  to  caudal  base  and  5  more  on  latter;  13  soaks  transversely 
between  soft  dorsal  and  anal  oiigins;  25  predorsal  (pockets)  scales; 
snout,  4f  in  head;  eye,  3f ;  maxillary,  4;  interorbital,  3.  Elongate, 
rather  slender,  or  deepest  at  spinous  dorsal  origin,  well  compressed. 
Caudal  peduncle  with  least  depth,  If  its  length,  or  2J  in  head.  Head 
width  half  its  length.  Snout  length  nearly  thiee-fifths  its  width. 
Eye  advanced;  hind  edge  about  midway  in  head  length.  Mouth 
broad;  would  form  obtuse  angle.  Row  of  minute  ciliate  teeth  in 
upper  jaw.  Maxillary  exposed,  almost  to  eye.  Nostrils  close  to- 
gether, front  one  about  midway  in  snout  length.  Interorbital 
broadly  convex.    Preorbital   denticulate.    Rakers,   35+46,   about 

»  Cat.  Fresh  Water  Fish.  Africa,  ▼<*.  4, 1010,  p.  80,  fig.  51. 
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three-fourths  of  filaments,  or  1$  in  eye.  Scales  with  9  or  10  basal 
radii.  Cheek  with  three  rows  of  scales.  Apparently  no  axillary 
ventral  flap,  and  three  scales  between  depressed  spinous  dorsal  tip 
and  soft  dorsal  origin.  A  few  scales  on  front  of  anal  basally .  Spinous 
dorsal  inserted  about  midway  between  front  pupil  edge  and  caudal 
base;  first  spine  longest,  or  1£  in  head.  Soft  dorsal  inserted  very 
slightly  nearer  caudal  base  than  spinous  dorsal  origin;  first  branched 
ray>  H  in  head.  Anal  inserted  slightly  before  soft  dorsal;  first 
branched  ray,  If  in  head.  Caudal  about  equals  head;  pectoral,  1£; 
ventral,  If.  Color  in  alcohol  with  back,  pale  olive;  sides  and  below 
pale  with  silvery-white  tints.  Hind  edge  of  median  caudal  rays 
tinged  with  dusky;  fins  otherwise  dull  brownish  and  lower  ones  paler. 
Iris,  whitish.     Length,  105  mm. 

It  differs  a  little  from  Boulenger's  account,  likely  due  to  age,  in  the 
snout  slightly  shorter  than  the  eye.  Compared  with  Mediterranean 
examples  of  Liza  aurata  (Risso)  it  agrees  in  the  long  pectoral  and 
serrate  preorbital,  though  the  rakers  are  35  +46,  in  the  adults  40  +70, 
which  shorter  and  though  finely  lanceolate,  about  three-fourths  in 
young  to  two-thirds  in  adults  in  filaments.  The  Mediterranean 
species  has  scales  with  more  obtuse  apical  denticles,  lower  or  slightly 
less  concealed.  Both  have  9  or  10  basal  radii,  reaching  12  or  13  in 
the  Mediterranean,  and  always  with  very  fine  circuli. 

LIZA  GBANIHSQUAMIS  (Valendeanw). 

Head,  3|  to  3f ;  depth,  3f  to  3$ ;  D.  IV— I,  8;  A.  Ill,  9;  scales, 
28  or  29  from  shoulder  to  caudal  base  and  5  or  6  larger  on  latter;  10 
scales  transversely  between  soft  dorsal  and  anal  origins;  20  to  23 
predorsal  scales;  snout,  3$  to  4£  in  head;  eye,  4  to  4|;  maxillary, 
3}  to  4;  interorbital,  2}  to  2}.  Elongate,  well  compressed,  deepest 
at  anal  origin.  Caudal  peduncle  well  compressed;  least  depth,  1  to 
1}  its  length  or  2\  in  head.  Head  width,  If  to  1 J  its  length.  Snout 
broad;  length  about  half  its  width.  Eye  advanced,  before  center  in 
head  length.  Mouth  broad.  Teeth  extremely  minute,  rudimentary, 
few  above  laterally,  slightly  more  developed  in  smaller  example. 
Maxillary  end  exposed  little;  reaches  eye.  Nostrils  close,  front  one 
about  midway  in  snout  length.  Interorbital  broadly  convex.  Pre- 
orbital conspicuously  denticulate.  Rakers,  34+42,  finely  lanceolate, 
about  two-thirds  gill-filaments  and  latter  1£  in  eye.  Scales  with 
8  to  11  basal  striae.  Cheek  with  four  rows  of  scales.  Ventral  with- 
out axillary  scaly  flap  and  two  scales  between  depressed  spinous 
dorsal  tip  and  soft  dorsal  origin.  Small  scales  over  base  of  front  anal 
lobe  and  along  front  edge  of  soft  dorsal.  Spinous  dorsal  inserted 
about  midway  between  front  pupil  edge  and  caudal  base,  midway  be- 
tween hind  pupil  edge  and  caudal  base  in  smaller  example;  first 
spine,  If  in  head.     Soft  dorsal  inserted  midway  between  spinous 
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dorsal  origin  and  caudal  base;  first  branched  ray  1 J  in  head,  reaching 
caudal  base  in  smaller  example.  Anal  inserted  about  midway  be- 
tween ventral  origin  and  caudal  base,  nearer  latter  in  smaller  ex* 
ample;  1{  to  If  in  head.  Caudal  large;  eye-diameter  longer  than 
head,  deeply  forked,  with  lower  lobe  much  longer  in  larger  example; 
pectoral,  1J  to  1$;  ventral,  If.  Color  in  alcohol  dull  olive-brown 
above,  paler  to  whitish  below.  Fins  all  pale  brown.  Two  examples, 
110  to  146  mm. 

CABAKX  HIPPOS  (Ubmmm). 

Head,  2}  to  3J;  depth,  2|  to  2$;  D.  VIII— I,  19  to  22;  A.  II— 
I,  15  to  18;  scutes  in  lateral  line,  29  to  36;  snout,  3}  to  4  in  head 
measured  from  upper  jaw  tip;  eye,  3  to  3|;  maxillary,  2J  to  2£; 
interorbital,  3  to  3J;  rakers,  6  +  15  or  10.  Five  examples,  50  to 
104  mm. 

An  examination  and  comparison  with  American  examples  from 
Brazil,  Santo  Domingo,  and  New  Jersey  reveals  no  distinctions.  The 
cycloid  scales  of  all  are  with  similar  circuli  and  no  basal  striae. 

BPINEPHELUS  AZNBUS  (Geofllrar  St.  Hltolre). 

Head,  2$;  depth,  3£  to  3£;  D.  X  or  XI,  15;  A.  Ill,  8;  scales  about 
102  to  108  along  and  close  above  lateral  line  to  caudal  base  and  15  to 
18  more  on  latter;  tubes,  71  to  73  in  lateral  line  to  caudal  base  and 
13"  to  20  on  latter;  14  or  15  scales  above  lateral  line  to  soft  dorsal 
origin,  28  to  34  below;  snout,  4  to  4  j  in  head  from  upper  jaw  tip; 
eye,  4;  maxillary,  2  to  2|;  interorbital,  7  to  7}.  Well  compressed, 
back  but  little  elevated.  Caudal  peduncle,  length  about  i  to  J  its 
least  depth;  latter  3 J  to  34  in  total  head  length.  Head  width,  2f 
its  length.  Snout  conic;  length  three-fourths  its  width.  Eye  ad- 
vanced little  beyond  middle  in  head  length;  less  so  with  age,  and 
impinging  on  upper  profile.  Mouth  large;  lower  jaw  well  protruded. 
Maxillary  to  or  slightly  beyond  pupil,  not  quite  to  hind  eye  edge; 
expansion  1 J  to  2  in  eye.  Teeth  in  rather  narrow  bands.  Two  rows 
below  in  sides  of  mandible.  Canines  moderate,  distinct  pair  in  front 
above  and  another  depressible  inner  pair.  Moderate  teeth  in  bands 
on  vomer  and  palatines,  in  about  three  rows  on  latter.  Interorbital 
slightly  convex,  with  little  median  depression.  Hind  preopercle  edge 
serrate,  with  cluster  of  four  enlarged  divergent  spines  at  angle. 
Rakers  vi,  2  +  8  to  11  v  or  vi,  lanceolate,  about  J  of  filaments  and 
latter  about  2  in  eye.  Pseudobranchiae  equal  gill-filaments.  Muz- 
zle and  maxillary  naked.  Scales  on  head  small  and  cycloid,  with 
apical  circuli  coarser  than  marginal,  and  2  or  3  short  basal  striae. 
About  22  rows  of  scales  on  cheek.  Scales  on  trunk  small,  crowded 
or  smaller  along  edges  and  over  fin  bases,  mostly  cycloid,  circuli 
mostly  even  and  with  4  or  5  basal  radii.  Only  few  scales  along  lower 
sides  ctenoid,  or  with  about  5  minute  apical  denticles.    Tubes  in 
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lateral  line  simple.  Spinous  dorsal  begins  over  pectoral  origin; 
third  spine  longest,  or  2§  to  2$  in  head.  Soft  dorsal  origin  midway 
between  spinous  dorsal  origin  and  caudal  base;  fin  rounded;  fifth  ray 
2  to  2$  in  head.  Spinous  anal  inserted  about  opposite  last  dorsal 
spine  base;  second  anal  spine  longest,  little  longer  than  third,  or 
2}  to  3$  in  head.  Caudal  rounded,  1$  to  li  in  head;  pectoral,  If 
to  If;  ventral,  1$  to  1},  spine,  1)  to  2  in  fin. 

Color  in  alcohol  generally  brown,  under  surface  whitish,  with  five 
close-set  pairs  of  slightly  deeper  brown  cross-bands,  mottled  obscurely 
and  sparsely  with  still  deeper  brown.  Head  with  three  pale  lines, 
uppermost  from  hind  eye  edge  to  pectoral  origin,  median  from  lower 
hind  eye  edge  toward  lower  pectoral  basal  edge,  and  lowest  line  from 
lower  preorbital  edge  to  breast.  Fins  pale  brown;  edges  of  dorsals 
deep  brown,  and  median  deep  brown  longitudinal  band  whole  length 
of  fin,  though  broken  behind  on  soft  fin  as  several  blotches.  Dark 
crossbars  on  trunk  extend  on  dorsal  bases  as  blotches.  Anal  with 
lower  edge  whitish  and  two  pale  brown  longitudinal  lines  obliquely 
up  behind.  Caudal  with  several  indistinct  brown  crossbars.  Pec- 
toral very  pale.  Ventral  brown,  front  terminal  edge  whitish,  and 
otherwise  dusky  terminally.  Iris  pale  brown.  Three  examples,  89 
to  95  mm. 

LUTJANUS  GUINBEN8I8  1 


Head,  2\  to  2$;  depth,  2£;  D.  X,  14;  A.  Ill,  8;  scales  44  to  49 
in  lateral  line  to  caudal  base  and  5  or  6  more  on  latter;  7  scales  above 
lateral  line  to  soft  dorsal  origin,  12  or  13  below;  12  to  16  predorsal 
scales;  snout,  2^  to  3|  in  head;  eye,  Z\  to  4;  maxillary,  2\  to  2f; 
interorbital,  5  to  5|.  Well  compressed,  back  elevated.  Cauda 
peduncle  well  compressed;  least  depth  \  to  i  its  length.  Head  com- 
pressed, pointed,  profiles  straight  and  even,  width  2}  to  2£  its 
length.  Snout  conic;  width,  1^  its  length.  Eye  little  ellipsoid; 
hind  pupil  edge  little  advanced  to  center  in  head  length.  Maxillary 
not  quite  to  pupil.  Mouth  large,  jaws  even.  Bands  of  villiform 
teeth  in  jaws,  outer  row  of  enlarged  conic  teeth  and  in  front  of  upper 
pair  of  canines.  Villiform  teeth  on  vomer  and  palatines,  in  T  -shaped 
patch  on  former.  Tongue  free,  pointed,  with  elongate  median 
patch  of  minute  teeth.  Front  nostril  small  pore,  three-fourths  an 
eye-diameter  before  eye.  Hind  nostril  twice  as  large  and  midway  in 
space  to  eye.  Interorbital  broadly  convex.  Hind  preopercle  edge 
straight,  finely  serrate,  with  serrae  little  enlarged  at  angle,  nine  on 
lower  edge  forward.  Least  preorbital  width  about  one-third  to 
four-fifths  of  eye.  Rakers,  v  1+8  iv,  lanceolate,  two  in  eye  and 
about  long  as  filaments.  Pseudobranchiae  equally  large  as  filaments. 
Scales  finely  ctenoid,  with  radiating  basal  striae  about  21.  Above 
lateral  line  scales  at  first  parallel,  then  rather  abruptly  oblique  after 
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front  part  of  spinous  dorsal,  though  parallel  on  caudal  peduncle  abova. 
Scales  below  lateral  line  in  horizontal  rows.  Small  scales  on  breast, 
much  more  so  on  vertical  fin  bases.  Cheek  with  7  rowB  of  scales. 
Suprascapula  denticulate  marginally.  Lateral  line  concurrent  with 
dorsal  profile;  tubes  inconspicuous.  Spinous  dorsal  begins  about 
over  pectoral  origin,  fourth  spine  2|  to  2|  in  head.  Soft  dorsal 
inserted  little  nearer  caudal  base  than  spinous  dorsal  origin;  fin 
rounded.  Spinous  anal  begins  little  behind  soft  dorsal  origin;  sec- 
ond spine  longest  or  2J-  to  2$  in  head.  Soft  anal  rounded;  third  ray 
If  to  2£  in  head.  Caudal  with  hind  edge  slightly  emarginate. 
Pectoral,  1  ]  to  1  §  in  head;  ventral,  lj  to  If;  and  spine  about  half 
of  fin;  filamentous  end  of  first  ray  nearly  to  vent;  last  slightly  less 
than  an  eye-diameter  before  anal. 

Color  in  alcohol  brown  on  back  and  above;  below  paler  to  whitish. 
Each  scale  below  lateral  line  with  pale  yellowish  spot  formed  into 
lengthwise  streaks.  Below  front  notetril  close  to  preorbital  edge  a 
bluish  line,  with  narrow  dark  brown  bordering  lines,  extending  along 
lower  eye  edge  back  to  hind  preopercle  angle.  Iris  pale  yellowish. 
Fins  brownish,  ventral  and  anal  whitish.  Pectoral  base  brown. 
Three  examples,  46  to  190  mm. 

Bleeker  shows  l  the  hind  preopercle  edge  with  a  slight  gash  above 
its  corner,  hardly  evident  in  my  examples. 

LUTJANtJS  MODKSTUS   Bleeker. 

Head,  2\  to  2$;  depth,  2\  to  2 J;  D.  X,  13  or  14;  A.  Ill,  8;  scales, 
45  in  lateral  line  to  caudal  base  and  6  more  on  latter;  6  scales  above 
lateral  line  to  soft  dorsal  origin  and  12  below;  14  or  15  predorsal 
scales;  snout,  Z\  to  3|  in  head  from  upper  jaw  tip;  eye,  3$  to  4£; 
maxillary,  2\  to  2$;  interorbital,  5  to  5}.  Well  compressed,  back 
little  elevated.  Caudal  peduncle  well  compressed,  about  long  as 
deep.  Head  pointed,  sides  flattened;  width,  2 J  its  length.  Snout 
conic,  long  as  wide,  or  width  1-J-  its  length.  Eye  slightly  ellipsoid; 
hind  edge  midway  in  its  length,  little  backward  in  young.  Maxillary 
beyond  front  of  pupil  or  about  two-fifths  in  eye.  Mouth  large,  lower 
jaw  slightly  protruding.  Bands  of  villiform  teeth  in  jaws,  outer  row 
of  enlarged  conic  canines;  canines  each  side  of  lower  jaw  and  pair  in 
front  of  upper.  Bands  of  villiform  teeth  on  vomer  and  palatines,  in 
A -ah  aped  patch  on  former.  Tongue  free,  pointed,  with  elongate 
median  area  of  minute  teeth.  Front  nostril  small  pore  advanced 
before  eye  three-fifths  an  eye-diameter,  and  hind  nostril  little  larger 
midway  between  front  one  and  eye.  Interorbital  broad,  very  slightly 
convex.  Hind  preopercle  edge  finely  serrate,  serrae  little  enlarged 
at  angle,  and  with  none  on  lower  edge  forward,  though  slight  emar- 
gination   just   above    corner.    Least  preorbital  width  about  one- 

i  Nat.  Verhandel.  HoU.  Maats.  Wet.  Haarlem,  vol.  18  (P.  Guinea),  1863,  p.  46,  pi.  10,  fig.  1.    Aahantee. 
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third  to  three-fifths  of  eye.  Bakers,  v,  1+7  or  8,  iv,  lanceolate, 
about  seven-eighths  of  filaments;  latter  1&  in  eye.  Pseudobranchiae 
nearly  large  as  eye.  Scales  finely  ctenoid,  with  about  20  basal  striae. 
Scales  above  lateral  line  parallel,  below  in  horizontal  rows.  Small 
scales  on  breast,  more  so  on  vertical  fin  bases.  Cheek  with  7  rows 
of  scales.  Suprascapula  denticulate  marginally.  Lateral  line  con- 
current with  back,  tubes  inconspicuous.  Spinous  dorsal  begins 
about  over  pectoral  origin;  fourth  spine  2$  in  head.  Soft  dorsal 
inserted  about  midway  between  spinous  dorsal  origin  and  caudal 
base;  eighth  ray,  2$  to  3  in  head.  Anal  inserted  slightly  behind 
soft  dorsal  origin;  second  spine  longest,  or  3  to  3^  in  head.  Soft  anal 
rounded;  third  ray  longest,  or  2-J-  to  2$  in  head.  Hind  caudal  edge 
slightly  emarginate.  Pectoral,  1$  to  If  in  head;  ventral,  1}  to  If, 
but  not  quite  to  vent,  which  little  nearer  its  tip  than  anal  origin. 
Ventral  spine  about  two-fifths  to  three-fifths  in  fin;  first  ray  fila- 
mentous. 

Color  in  alcohol  brown  on  back  above,  paler  to  whitish  below.  No 
yellow  spots  on  scales.  From  below  hind  nostril  to  lower  eye  edge 
narrow  pale  bluish  line,  bordered  above  and  below  with  brown  and 
not  extended  beyond  eye.  Fins  brownish,  ventral  pale;  lower  front 
anal  edge  whitish  and  soft  dorsal  with  two  irregular  rows  of  darker 
brown  spots  on  membranes  below  middle.  Iris  pale.  Two  exam- 
ples, 63  to  172  mm. 

Bleeker's  figure  shows  l  the  scales  above  and  below  the  lateral 
line  in  irregular  rows,  the  maxillary  nearly  to  eye  center,  no  pale 
line  below  eye,  and  scales  in  lateral  line  branched. 

POMADASIS  JUBELIN1  (Curtor). 

Three  examples,  103  to  175  mm. 

POMADASIS  BENNETTII  (Lowe). 

One  example  (see  page  283). 

BUCINOSTOMUS  MBLANOPTERUS  (Sleeker). 

Head  2f  to  3f ;  depth,  2$  to  3J;  D.  IX,  10;  A.  Ill,  7;  scales 
(pockets),  40  to  42  in  lateral  line  to  caudal  base  and  4  to  7  more  on 
latter;  4  or  5  scales  above  lateral  line,  8  or  9  below;  snout,  3  to  3$ 
in  head  from  upper  jaw  tip;  eye,  2J  to  3£;  maxillary,  2f  to  3;  inter- 
orbital,  3J  to  3f.  Form  elongate,  rather  fusiform,  compressed. 
Caudal  peduncle  compressed;  least  depth,  J  to  1  in  length.  Head 
large,  pointed,  compressed;  fiat  sides  very  slightly  converge  below; 
width,  2\  to  2§  in  head.  Snout  conic,  long  as  wide.  Eye  large, 
advanced,  hind  pupil  edge  but  very  slightly  behind  center  in  head 

»  Nat.  Verhandel.  Holl.  Masts.  Wet.  Haarlem,  vol.  18  (P.  Guinee),  1863,  p.  60,  pi.  9,  fig.  2.    Ashantee. 
115690— 1&— Proc.N.M.vol.56 17 
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length.  Maxillary  beyond  front  eye  edge,  not  to  pupil.  Iipe  rather 
broad,  firm.  Teeth  fine,  in  villiform  bands  in  jaws.  Nostrils  to* 
gether,  close  before  upper  front  of  eye.  Interorbital  level  or  only 
very  slight  median  concavity.  Preorbital  and  preopercle  edges  entire. 
Rakers,  5  or  6  +  8  or  9  short  points,  nearly  one- third  of  filaments; 
latter  2$  in  eye.  Pseudobranchiae  little  less  than  filaments.  Pre* 
maxillary  groove  on  top  of  head  entirely  scaleless,  also  maxillary, 
preorbital  and  snout  tip.  Hind  part  of  premaxillary  groove  never 
entirely  shut  off  by  lateral  intrusion  of  scales.  Scales  finely  ciliated, 
with  about  five  basal  striae.  Suprascapula  entire.  Lateral  line 
concurrent  with  back  to  caudal  base  medially;  simple  tubes  well 
exposed.  Spinous  dorsal  inserted  nearly  midway  between  eye  center 
and  soft  dorsal  origin;  slightly  more  advanced  in  young;  third  spine, 
1$  to  l*fo  in  head.  Anal  inserted  little  behind  soft  dorsal  origin; 
third  spine  longest  or  trifle  longer  than  second;  2f  to  2£  in  head. 
Caudal  well  forked,  trifle  less  than  head;  pectoral,  1^  to  1} ;  ventral, 
1$  to  If.  Color  in  alcohol  silvery-white  generally;  back  pale 
brownish.  Iris  white.  Fins  all  very  pale  brown;  end  of  spinous 
dorsal  lobe  black  with  white  bar  below,  and  midway  on  fin  still 
lower  pale  dusky  horizontal  streak.  Seven  examples,  47  to  108  mm. 
Bleeker  does  not  show  l  the  whitish  band  below  the  black  apical 
blotch  at  front  of  spinous  dorsal,  nor  mention  it  in  his  text.  His 
example  was  97  mm.  long. 

GALEOmBS  DECADACTYLU8  (Hack). 

Two  examples. 

TILAPIA  HEUDELOTI  A.  DameriL 

Thirty-seven  examples. 

CHABTODON  HOEFLEHI  Stetedaehaer. 

Head,  2\  to  2§;  depth,  If  to  If;  D.  XI,  23;  A.  Ill,  18;  scales, 
43  to  45  from  shoulder  in  nearly  median  series  to  caudal  base  medi- 
ally; about  40  or  41  tubes  in  lateral  line;  7  scales  above  lateral  line 
to  spinous  dorsal  origin,  about  4  to  soft  dorsal  origin,  and  22  or  23 
below  to  spinous  anal  origin;  snout,  3  to  3f  in  head;  eye,  2f  to  3; 
maxillary,  3§  to  3};  interorbital,  3f  to  3$.  Back  well  elevated; 
body  strongly  compressed;  predorsal  slightly  trenchant.  Caudal 
peduncle  strongly  compressed;  length  about  three-fifths  its  least 
depth  and  latter,  2$  in  head.  Head  width  half  its  length.  Snout 
conic,  length  about  seven-eighths  its  width.  Eye  elevated,  advanced, 
or  hind  pupil  edge  about  midway  in  head  length.  Small  mouth 
terminal,  closed  jaws  even.  Maxillary  largely  below  preorbital,  to 
hind  nostril  and  expansion  If  in  horizontal  pupil.  Teeth  in  brush- 
like bands.    lips  rather  thin,  moderate.    Nostrils  close  before  eye 

>  Nat.  Verhandel.  Hon.  Matte.  Wet.  Haarlem,  vol.  18  (P.  Guloee),  1803,  p.  44,  pL  8,  fig.  L   Guinea. 
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above,  front  one  little  lower  or  about  three-fifths  of  pupil  length  before 
eye.  In  terorbital  broadly  convex.  Rakers,  3  +  9  or  1 0  weak  points, 
about  4  in  filaments  and  latter  1§  in  eye.  Scales  ctenoid,  with  about 
14  basal  striae,  in  oblique  rows  above  and  below  lateral  line,  become 
much  smaller  and  greatly  crowded  over  rayed  vertical  fins.  Cheeks 
with  five  rows  of  scales.  Lateral  line  greatly  arched;  ends  close 
below  last  dorsal  rays.  Dorsal  with  stronger  and  slightly  longer 
spines  in  front;  fifth  spine,  1 J  to  If  in  head;  fin  edge  notched.  Soft 
dorsal  rounded,  fifth  ray  If  to  2  in  head.  Spinous  anal  inserted 
about  midway  between  hind  preopercle  edge  and  caudal  base;  second 
spine  2  in  head,  and  fifth  ray  about  1}  to  2.  Caudal  convex  behind, 
If  to  1£  in  head;  pectoral,  1};  ventral  spine,  1}  to  If. 

Color  in  alcohol  pale  brownish  generally,  lower  or  under  surfaces 
pale  or  whitish.  Deep  brown  broad  band  begins  just  below  and 
before  spinous  dorsal  origin,  but  not  meeting  its  fellow  on  predorsal, 
extends  forward  to  eye,  which  it  intersects,  leaving  hind  portion  of 
iris  whitish.  This  also  continued  below  over  cheek  to  front  branchi- 
ostegals.  Second  broad  band  begins  on  spinous  dorsal,  including 
third  to  fifth  spines,  extends  down,  including  pectoral  base,  hind 
edge  of  opercle  broadly  to  ventral  base,  though  about  half  its  width 
before  these  fins  so  its  fellow  converges.  Third  broad  band  extends 
from  last  two  dorsal  spines  basally  and  front  dorsal  rays  basally, 
down  toward  front  of  soft  anal,  narrowed  and  paler  below,  but  quite 
dark  and  conspicuous  at  its  origin  above.  Dark  transverse  band 
across  caudal  peduncle,  followed  by  narrow  white  border.  All  dark 
bands  noted  with  rather  narrow  pale  borders.  Edges  of  soft  dorsal 
and  anal  dusky.  Fins  all  pale,  and  caudal  base  with  dull  brownish 
crescent  transversely.  Each  scale  on  breast  and  along  side  of  abdo- 
men between  dark  bands  with  small  pale  spot.  Two  examples,  63  to 
66  mm. 

Compared  with  examples  of  Ohaetodon  striatus  (Linnaeus)  from 
Delaware  Bay  and  the  West  Indies,  68  to  136  mm.  long,  one  finds  a 
constant  difference  in  coloration.  In  C.  hoefleri  the  second  broad 
dark  band  extends  more  obliquely  forward  to  include  hind  portion  of 
opercle  entirely,  besides  pectoral  and  ventral  bases  likewise;  third 
band  deeply  black  above  and  not  joined  by  dark  band  on  basal  por- 
tion of  soft  dorsal.  Due  to  youth,  likely,  my  examples  of  C.  hoefleri 
differ  somewhat  from  Steindachner's  figure,  as  dark  edges  on  soft 
dorsal  and  anal  are  broader;  second  dark  band  extends  more  forward 
to  include  more  of  opercle  besides  ventral  base  and  area  well  before  it. 

HAPATUS  HEPATUS  (Ltauwew). 

Head,  3f ;  depth,  If;  D.  IX,  26;  A.  Ill,  24;  snout,  If  in  head; 
eye,  3;  maxillary,  4;  in  terorbital,  3J;  caudal  spine  about  2  in  eye. 
Caudal  slightly  lunate,  truncate  when  expanded.    Color  in  alcohol 
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largely  uniform  brownish,  dorsals,  anals,  rentrals,  and  median  caudal 
rays  terminally  dusky  to  blackish-brown,  though  hind  caudal  edge 
narrowly   whitish.    Pectoral   pale    brown.    Iris   whitish.    Length, 
77  mm. 
Agrees  with  examples  from  Colon,  Panama,  upon  comparison. 

MAPO  SOPORATOB  (ViliartiMii). 

Five  examples. 

PBBIOPHTHALMUS  BABBABUS  (Ummmh). 


Twelve  examples,  56  to  173  mm.  Adults  usually  with  trunk  of 
uniform  color,  young  with  5  or  6  dark  brown  blotches  along  side, 
and  caudal  with  about  9  narrow  dark  brown  crossbars.  In  adults 
lower  caudal  edge  variously  broadly  white,  also  upper  edge  occa- 
sionally whitish. 

CITHARICHTHYS  SPILOPTEBUS  G lather. 

Three  small  examples,  65  to  72  mm. 

7.  Kamerun. 

A  small  collection  of  fishes  made  by  the  Rev.  R.  H.  Nassau,  at 
Great  Batanga,  and  sent  to  Princeton  University,  has  been  studied 
in  this  connection.  The  collection  is  now  in  the  museum  of  Princeton 
University,  and  to  the  officers  of  the  same  I  am  indebted  for  the 
opportunity  of  its  examination.  A  list  of  the  fishes  was  recently 
given  over  my  name.1  The  first  account  of  the  Kamerun  fishes  is 
Peters  list  of  the  Buoholz  collection,3  though  he  describes  the  inter- 
esting Pcbntodon  about  the  same  time.3  Since  then  the  only  accounts 
are  by  Ehrenbaum 4  and  Pietsohmann,1  who  note  but  few  species. 

GALKICHTHYS  LATISCUTATUS  (Glbrther). 

Head3£;  depth,  4};  D.  I,  7;  A.  iv,  14;  snout,  2£  in  head  measured 
from  upper  jaw  tip;  eye,  6};  mouth  width,  2J;  interorbital,  2£;  first 
branched  dorsal  ray,  H;  least  depth  of  caudal  peduncle,  4;  lower 
caudal  lobe,  1$;  pectoral,  H;  ventral,  1  J. 

Body  compressed,  flattened  below  in  front  Caudal  peduncle  com- 
pressed. Head  wide,  depressed,  upper  profile  evenly  though  slightly 
convex.  Snout  broad,  length  1 }  its  width.  Eye  moderate,  advanced, 
hind  edge  midway  in  head  length.  Mouth  broad,  slightly  inferior. 
Teeth  in  wide  bands  in  jaws,  fine,  ends  of  bands  rounded.  Palatine 
teeth  in  two  large  patches,  fine,  and  each  patch  of  rounded  design. 
Maxillary  barbel  nearly  to  end  of  pectoral  ray;  outer  mental  to  pec- 
toral ray  base  and  inner  mental  1 J  to  pectoral  base.   Nostrils  large, 

>  Copeia,  No.  46,  June  34, 1917,  p.  68. 

*  Konatsber.  Ak.  Wtos.  Berlin,  1876,  pp.  344-362,  pi.  1. 
•Idem,  pp.  196-300 

«  Ueber  Fische  von  WestaMca  besonders  Kamerun.  Fiscberboten,  vol.  6, 1913,  pp.  SOS,  358, 398, 606. 

•  Jahrb.  Nanautoch.  Ver.  Natnrk.  (Wetebadea),  vol.  66, 1911,  pp.  171-187. 
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close,  near  snout  edge,  hind  one  with  well-developed  flap,  about  an 
eye-diameter  directly  before  eye.  Fontanel  on  head  narrow,  reaches 
occipital  buckler.  Bones  of  head,  occipital  buckler,  and  front  of 
dorsal  spine  strongly  rugose.  Rakers  about  4  +  8,  lanceolate,  little 
shorter  than  filaments.  Lateral  line  complete,  distinctly  arched  at 
first.  Opercles  moderately  striate.  Humeral  process  about  long  as 
snout,  with  few  striae.  Dorsal  origin  slightly  behind  pectoral  center. 
Adipose  fin  rounded,  about  long  as  snout.  Caudal  well  forked, 
lobes  about  equal.  Anal  inserted  little  nearer  caudal  base  than 
dorsal  origin,  front  rays  little  shorter  than  last.  Pectoral  reaches 
seven-eighths  to  ventral,  which  inserted  midway  between  caudal  base 
and  hind  nostril  and  long  fin  reaches  firet  fifth  of  anal. 

Color  in  alcohol  brown  above,  whitish  on  belly  and  under  surfaces. 
Dorsal,  pectoral,  ventral,  and  anal  with  dusky  on  median  terminal 
portions.  Maxillary  barbel  brownish,  other  barbels  pale.  Iris 
brownish.     One  example,  267  mm. 

The  above  differs  from  the  Sierra  Leone  specimens  in  its  much 
longer  barbels,  depressed  dorsal  1$  to  adipose  fin  and  longer  pectoral, 
which  reaches  near  ventral. 

TYLOSUBUS  CHORAM  (Fonktl). 

Head  (damaged),  3i;  depth,  12}  in  trunk,  excluding  head  and  cau- 
dal fin;  D.  ii,  20?;  A.  ii,  20;  P.  i,  13;  scales  about  385  to  caudal  base, 
counted  in  median  lateral  row  from  gill-opening;  18  scales  above 
lateral  line  to  dorsal  origin,  5  below;  about  310  predorsal  scales;  eye, 
2 J  in  postocular;  interorbital,  1}. 

Body  moderately  compressed.  Caudal  peduncle  about  wide  as 
least  depth  and  keel  slightly  developed  each  side.  Head  convergent 
below,  broad  above,  width  1}  in  postocular  region.  Eye  large, 
ellipsoid.  Jaws  long,  slender,  not  completely  closing  so  base  of  upper 
leaves  a  distinct  open  gape.  Teeth  of  single  row  enlarged  and  erect 
canines  in  each  jaw,  and  surfaces  all  about  externally  with  small 
denticles  or  asperities.  Tongue  small,  slender,  end  free.  Maxillary 
largely  concealed,  reaches  first  third  in  eye.  Nasal  cavity  large, 
longest  diameter  equals  pupil.  Interorbital  slightly  depressed 
medially.  Cheek  little  wider  than  opercle.  No  rakers.  Scales 
small,  narrowly  imbricated,  with  basal  and  apical  striae  distinct,  not 
convergent  or  joined  over  median  vertical  axis.  Head  naked,  except 
22  rows  of  scales  across  cheek.  Lateral  line  low,  even  over  caudal 
base.  Dorsal  inserted  little  behind  anal  origin,  lobe  about  1}  in 
postocular  space,  and  hind  rays  at  least  twice  depth  of  caudal  pedun- 
cle, though  not  longer  than  median  rays.  Anal  lobe  in  front  like 
dorsal,  equals  postocular,  other  rays  lower  than  dorsal.  Caudal 
damaged,  lower  lobe  evidently  longer.  Pectoral  about  equals  post- 
ocular, ventral  1}. 
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Color  in  alcohol  dark  brown  above,  paler  to  whitish  below,  with 
silvery  reflection.  Along  side  from  shoulder  to  caudal  base  pale 
leaden  band,  below  dorsal  apparently  wide  as  pupil,  but  ill  defined. 
Iris  pale.  Fins  brownish;  dorsal,  pectoral,  and  caudal  darker,  and 
dorsal  nearly  blackish  behind.  Length,  545  mm.  (beak  and  caudal 
damaged). 

Compared  with  an  example  I  identified  as  Tylosurus  crocodUus 
(Le  Sueur)  from  Sumatra,1  about  622  mm.  long,  the  scale  structure 
is  similar,  and  no  specific  characters  of  strong  contrast  noted.  In 
the  Sumatra  specimen  the  scales  are  larger,  about  315  in  a  lateral 
series  to  the  caudal  base,  less  narrowly  imbricated,  and  the  median 
and  last  dorsal  rays  lower  or  at  least  not  twice  least  depth  of  caudal 
peduncle.  The  Sumatra  fish  has  larger  predorsal  scales,  about  290. 
Peters  records  Bdone  caribaea  Le  Sueur  from  Victoria,3  which  possi- 
bly may  be  the  present  species.  It  apparently  differs  in  having  210 
predorsal  scales 

CARANX  AFRICANUS  8totadackMr. 

Head,  3§;  depth,  2-fr;  D.  VIII— i,  21;  A.  II— i,  18;  lateral  line 
of  32  tubes  and  44  scutes,  curved  portion  twice  that  of  straight  por- 
tion; snout,  3 J  in  head  measured  from  upper  jaw  tip;  eye,  3J;  max- 
illary, 2$ ;  interorbital,  3J;  rakers,  12  +  28,  lanceolate,  li  in  eye. 
Adipose  eyelid  moderate.  Breast  naked.  Dorsal  filament  slightly 
longer  than  pectoral.  Color  in  alcohol  brown  above,  white  below. 
Outer  dorsal  and  anal  membranes  of  rayed  fins  brownish,  others  pale. 
Length,  254  mm. 

VOMER  SBTAPINNIS  (MltchiU). 

One  example,  220  mm.    Depth,  2.    Rakers,  6  +  31. 

POMADASIS  JUBELINI  (Carter). 

Head,  2§;  depth,  2§;  D.  XI,  I,  14;  A.  Ill,  9;  scales,  51  in  lateral 
line  to  caudal  base  and  13  more  on  latter;  5  scales  above  lateral  line, 
12  below;  snout,  2$  in  head;  eye,  4J;  maxillary,  3f ;  interorbital,  4J. 

Body  compressed,  back  well  arched,  and  profile  evenly  convex  over 
ventral  base.  Caudal  peduncle  compressed,  least  depth  3}  in  head. 
Head  width  2J  its  length.  Snout  conic,  width,  H  its  length.  Eye 
close  to  upper  profile,  slightly  advanced.  Mouth  small,  nearly  hori- 
zontal; lower  jaw  shorter.  Maxillary  to  hind  nostril.  Lips  fleshy. 
Teeth  fine,  in  bands  in  jaws;  outer  upper  slightly  enlarged;  none  on 
vomer.  Symphysis  with  pair  of  pores  and  larger  median  pit  little 
back.  Nostrils  together;  front  one  large,  close  to  middle  of  front 
eye  rim.  Interorbital  slightly  convex.  Hind  preopercle  edge  undu- 
late, sparsely  denticulate  and  about  5  denticles  around  corner  more 
prominent.    Rakers,  i,  6+13,  lanceolate,  3  in  eye.     Head  scaly, 

»  Joura.  Acad.  Nat.  Sci.  Phila.,  ser.  2,  vol.  12, 1904,  p.  501,  pi.  11,  upper  fig.- 
*  Monatsb.  Ak.  Wiss.  Berlin,  1876,  p.  260. 
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except  snout,  jaws,  and  chin.  About  6  rows  of  scales  on  cheek. 
Scales  finely  ctenoid,  basal  striae  about  11.  Lateral  line  slightly 
convex;  slopes  down  till  midway  at  caudal  base.  Dorsals  and  anals 
with  developed  basal  scaly  sheaths.  Caudal  base  scaly.  Rays  of 
soft  dorsal  and  anal  scaleless.  Above  lateral  line  scales  in  oblique 
rows  to  front  part  of  spinous  dorsal,  then  parallel  with  lateral  line, 
and  rows  below  lateral  line  horizontal.  Fourth  dorsal  spine  longest, 
little  less  than  half  of  head;  fin  well  separated  from  soft  dorsal;  first 
ray,  2}  in  head.  Second  anal  spine  much  longest,  1£  in  head,  not 
quite  reaching  caudal  base;  third  spine  much  shorter  and  more 
slender,  or  about  long  as  first  ray;  both  2\  in  head.  Caudal  with 
hind  edge  concave;  fin,  1J  in  head;  pectoral,  1;  ventral,  1}. 

Color  in  alcohol  brownish,  little  paler  below.  Below  dorsals  on 
back  and  sides  down  to  pectoral,  with  deep  brown  spots,  variable, 
though  largely  in  horizontal  rows,  or  about  four  or  five  rows  equally 
above  and  below  lateral  line.  Blackish  blotch  at  hind  opercle  edge 
little  smaller  than  eye.  Outer  membranes  of  spinous  dorsal  with 
obscure  dusky  blotches,  and  subbasal  band  of  brown  spots  on  mem- 
branes of  soft  dorsal;  outer  portion  of  fin  brownish.  Hind  caudal 
edge  tinged  with  dusky.    Length,  230  mm. 

The  three  Ashantee  examples  listed  previously  all  agree  in  the 
characteristic  long  second  anal  spine  extending  beyond  any  of  the 
anal  rays  or  other  spines.  They  show:  head,  2}  to  2$;  depth,  2§ 
to  2J ;  D.  X  or  XI,  16;  A.  Ill,  8  to  10;  scales,  46  to  52  in  lateral  line 
to  caudal  base  and  8  to  12  more  on  latter;  5  or  6  scales  above  lateral 
line,  11  to  14  below;  snout,  3|  in  head;  eye,  3£  to  3|;  maxillary,  3£ 
to  3§ ;  interorbital,  4£  to  4$;  length,  115  to  175  mm. 

PSEUDOTOLTTHUS  TYPUS  Bleeker. 

Head,  3J;  depth,  4§;  D.  EK,  I,  29;  A.  II,  7;  scales  50  in  lateral 
line  to  caudal  base  and  22  more  on  caudal  medially;  7  scales  above 
lateral  line  to  soft  dorsal  and  7  below  to  anal;  snout,  4 J  in  head, 
measured  from  upper  jaw  tip;  eye,  7§;  maxillary,  2$;  interorbital, 

Body  compressed,  deepest  at  pectoral  end.  Caudal  peduncle 
length  about  two-thirds  least  depth;  latter  3$  in  head.  Head  width, 
2 J  its  length;  upper  profile  concave  to  snout.  Latter  convex; 
length  two-thirds  its  width.  Eye  small,  faces  largely  upward; 
center  slightly  before  first  third  in  head.  Mouth  large,  well  inclined; 
lower  jaw  well  protruded.  Maxillary  to  hind  eye  edge.  Lips  thin, 
fleshy.  Teeth  fine,  in  narrow  bands  and  outer  row  in  each  enlarged, 
though  upper  much  larger.  In  front  above  one  or  two  slightly 
enlarged  canines.  Hind  nostril  very  close  before  eye  and  larger  than 
front,  which  less  than  half  an  eye-diameter  before  front  eye  edge. 
Interorbital  slightly  convex.     Preopercle  edge  obsoletely  denticulate. 
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Suprascapula  flexible.  Rakers  iv  3  +  13  iv,  lanceolate,  slightly 
less  than  eye.  Scales  finely  ctenoid,  with  20  to  24  radiating  basal 
striae,  in  oblique  rows  broken  by  lateral  line,  and  largest  scales 
on  costal  region.  Head,  scaly,  except  muzzle,  caudal  base  scaly. 
Lateral  line  complete,  mostly  concurrent  with  dorsal  profile  and 
midway  behind  to  caudal  base.  Dorsal  origin  little  behind  ventral 
origin;  first  spine  very  short  and  third  spine  longest  or  2\  in  head. 
Soft  dorsal  long,  uniformly  high,  first  ray,  3  in  head.  Anal  base 
opposite  middle  of  soft  dorsal  base,  third  anal  ray,  2\.  Caudal  pointed 
medially  behind,  1J  in  head,  pectoral,  1£,  ventral,  If. 

Color  in  alcohol  brownish  above,  whitish  below.  Fins  pale  brown- 
ish; ventral  and  anal  paler.  Dusky  shade  on  opercle.  Each  row  of 
scales  on  back  and  upper  surface  with  slightly  darker  oblique  streaks. 
Length,  292  mm. 

PERIOPHTHALMUS  BARBARUS  (Linnaeus). 

Thirteen  examples,  78  to  152  mm. 

8.  Gabun,  French  Kongo. 

The  first  enumeration  of  Gabun  fishes  was  made  by  Dum^ril,  in 
his  paper  already  referred  to  under  the  Cape  de  Verde  Islands. 
Giinther  describes  a  number  of  new  species  from  the  Gabun.1 
Sauvage  first  notes  the  fishes  of  the  Ogdoue,*  later  elaborated  in 
his  "Etude  sur  la  Faune  Ichthyologique  de  rOgtoue,"8  and,  finally, 
his  "Franciville,  Haute  Og6oue."4  Boulenger  describes  a  new 
siluroid*  and  a  new  cichlid.6  More  recently  numerous  papers  by 
Pellegrin  have  appeared.7  The  material  on  which  the  present 
account  is  based  is  the  old  collection  made  by  P.  B.  DuChaillu  received 
in  1854,  and  a  small  lot  obtained  a  few  years  ago  by  the  late  Rev. 
R.  H.  Nassau.  The  DuChaillu  collection  is  contained  in  the  Academy 
of  Natural  Sciences  of  Philadelphia,  while  those  received  from  Nassau 
are  in  the  University  of  Pennsylvania.  The  former  are  indicated  by 
D.  and  the  latter  by  N. 

i  Ann.  Mag.  Nat.  London,  ser.  3,  vol  20, 1967,  pp.  110-117;  ser.  6,  vol.  18, 1890,  pp.  203-283. 

•  Bufl.  8oc.  Philom.  Paris  (7)  vol.  3, 1879,  pp.  90-103. 

•  Nouv.  Arch.  If  as.  Paris  (2)  vol  3, 1880,  pp.  1-60,  pis.  1-3. 
«  Ball.  Soc.  Zool.  France,  voL  9, 1884,  pp.  193-198. 

»  Ann.  Mag.  Nat.  London  (7)  vol.  2, 1898,  p.  415. 

•  Idem  (7)  voL  8, 1901,  pp.  114-110. 

»  Bull.  Mus.  Hist.  Nat.  Paris,  vol.  0, 1900,  pp.  98-101,  177-182,  384-354;  vol  7,  1901,  pp.  326-332;  voL  10, 
1904,  pp.  221-223;  vol.  12, 1900,  pp.  407-471;  vol  14, 1908,  pp.  347-349;  voL  15, 1909,  pp.  06-08. 

Boll.  Soc  Philom.  Paris  (9)  vol.  9,  1907,  pp.  17-42,  pL  2  flgs.;  (9)  vol.  11, 1909,  pp.  184-190;  (1)  vol.  10, 
1909,  pp.  45-53;  (3)  vol.  10, 1911,  pp.  270-277. 

BulL  Soc.  Zool.  France,  vol.  30, 1911,  pp.  180-181;  vol.  38, 1913,  pp.  272-275;  vol.  39, 1914,  pp.  297-298. 

Compt.  Rend.  Acad.  Sci.  Paris,  vol.  150, 1913,  pp.  1488-1489. 

Compt.  Rend.  Assoc  Franc.  Adv.  Sd.,  1915,  43  sess.,  pp.  600-505. 
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TORPEDO  NARKE  (Rteo). 

One  example,  223  mm.  N.  Though  largely  faded  the  back  uni- 
form brownish,  and  under  outer  borders  of  pectorals  and  ventrals 
broadly  brownish.  Spiracle  with  obsolete  papillae  along  edge. 
Hind  caudal  edge  slightly  convex. 

ETHMALOSA  DOBSALIS  (Vatancfennes). 

Two  small  examples.     D.    Also  one  in  poor  condition,  small.     N. 

CLARIAS  DUCHAILLUI  Fowter. 

Clarias  duchaillui  Fowler,  Proc.  Acad.  Nat.  Sci.  Phila.,  1915,  p.  226,  fig.  7. 
Gabun. 

The  types,  seven  examples,  examined.    D. 

FUNDULUS  NISOR1US  C«pe. 

Fundulus  nisoriut  Cope,  Trans.  Amer.  Philoe.  Soc.f  vol.  11,  1870,  p.  466 
Gabun.— Fowler,  Proc.  Acad.  Nat.  Sci.Phila.,  1916,  p.  417  (types). 

The  types,  18  examples,  examined.    D. 

APLOCHEILUS  SEXFASCIATUS  (GUI). 

Epiplatys  sexfasciatus  Gill.  Proc.  Acad.  Nat.  Sci.  Phila.,  1862,  p.  136.   Gabun. 
The  types,  13  examples,  examined.     D. 

FODIATOB  ACUTtJS  (Vale»demie«). 

One  example.     N. 

HYPORHAMPHUS  SCHLEGELI  Weaker). 

One  example  in  very  poor  condition,  about  110  mm.  long.  N.  It 
has  ventral  origin  midway  between  pectoral  origin  and  caudal  base. 
Head  from  upper  jaw  tip  about  two-thirds  of  beak.  Caudal  peduncle 
wide  as  vertical  pupil  diameter.  A.  u,  13.  A  broad  silvery-white 
band,  especially  along  caudal  peduncle  side  nearly  wide  as  vertical 
pupil  diameter. 

Sleekens  Hemiramphus  schlegdi  l  has  priority  over  Hemirhamphu* 
caldbaricus  Gunther,'  as  long  ago  pointed  out  by  Gunther  himself. s 

SYNGNATHUS  PELLEGRINI,  new  species 

Head,  3$  to  vent;  D.  38;  rings,  18-1-38;  snout,  2 J  in  head  from 
upper  jaw  tip;  eye,  2J  in  snout.  Body  slender,  slightly  wider  than 
deep,  greatly  elongated;  combined  head  and  trunk  2$  in  tail.  Body 
ridges  distinct,  without  spines;  that  on  upper  lateral  edge  not  con- 

1  Nat  Verbandel.  Holl.  Maats.Wet.  Haarlem,  vol.  18, 1868,  No.  2, p.  130, pi.  25,  fig.  1.  On  aurifer,  Guinea. 

•Cat.  Fish.  Brit.  Mus.,  vol.  6,  1868,  p.  266. 

*  Ann.  Hag.  Nat.  London,  ser.  3,  vol.  18, 1866,  p.  427. 
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tinuous  with  that  on  tail.  Median  lateral  ridge  of  trunk  not  con- 
tinuous with  upper  lateral  ridge  of  tail.  Head  width  one-fourth  its 
length.  Snout  with  least  depth  little  nearer  its  tip  than  eye.  Latter 
ellipsoid,  front  pupil  edge  nearly  midway  in  head  length.  Lower  jaw 
protrudes.  Interorbital  narrow  or  about  half  of  eye-diameter, 
deeply  concave.  Opercle  with  short  ridge,  little  inclined  from  hori- 
zontal, extends  in  front  for  about  first  fourth.  Upper  postocular 
ridge  not  quite  to  occiput.  Median  occipital  ridge,  well  developed, 
extends  back  little  beyond  pectoral  base  or  well  over  first  body  ring. 
Greater  part  of  dorsal  fin  on  tail,  or  base  on  4  trunk  and  6  caudal 
rings.  Pectoral,  4-J-  in  head;  caudal,  3.  Color  in  alcohol  largely 
uniform  brownish;  belly  and  lower  surfaces  of  head  and  tail  mostly 
paler.     Iris  slaty.    No  markings.    Length,  113  mm. 

Type.— No.975,A.N.S.P.    Gabun,  West  Africa.    P.  B.  Du  Chaillu. 

Also  Nos.  976  to  978,  A.N.S.P.,  paratypes.  These  show:  head,  3 
to  3£  to  vent;  D.  35  to  37;  rings,  18  to  20  +  37  or  38;  snout,  2^  to 


momst 


FlO.  11.— SnfGNlTHUS  PKLLKOBOn. 

2|  in  head  from  upper  jaw  tip;  eye,  2  to  2 J  in  snout;  length,  88  to 
105  mm. 

This  species  appears  unique  in  its  advanced  dorsal. 

(For  Dr.  Jacques  Pellegrin  of  the  Museum  national  d'historie 
naturelle,  Paris,  author  of  many  excellent  papers  on  African  fishes, 
in  slight  recognition  of  his  studies  on  Gabun  fishes.) 

ISCHNOMEMBRAS  GABUNENSIS  Fowler. 

hchnomembras  gabunensis  Fowler,  Proc.  Acad.  Nat.  Sci.  Phila.,  1904,  p. 
73,  pi.  42.    Gabun  River. 

Two  examples,  the  types,  examined.  D.  One  now  in  the  Field 
Museum  at  Chicago. 

LIZA  RAMADA  (Bteo). 

Lisa  alosoides  Fowler,  Proc.  Acad.  Nat.  Sci.  Phila.,  1903,  p.  746,  pi.  45. 
Gabun  River. 

Seven  examples,  the  types  o/L.  alosoides  Fowler,  examined.     D. 

Boulenger's  suggestion  l  of  the  identity  of  L.  alosoides  with  the 
present  species  is  correct.  A  comparison  of  these  types  with  the 
Ashantee  material  noticed  previously  in  these  pages  shows  they  are 
nothing  but  young.  They  have  the  gill-rakers  22  +  28,  but  little  less 
than  filaments,  or  1}  in  eye.    The  basal  radii  of  the  scales  vary  6  to  9. 

1  Cat.  Fresh-W.  Fish.  Africa,  vol.  4, 1918,  p.  84 
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HOLOCBNTRDS  AflCENHONIS  (Osbeck). 

Four  adult  examples.    N. 

SPARUS  AURATUS  i 


Head,  2*;  depth,  2*;  D.  XII,  12;  A.  Ill,  11;  scales,  48  in  lateral 
line  to  caudal  base  and  about  5  (?)  more  on  latter;  5  scales  above 
lateral  line,  15  below;  snout,  3$  in  head;  eye,  2| ;  maxillary,  3 ;  inter- 
orbital,  3}.  Front  teeth  conic,  some  canine-like,  and  upper  molars 
in  two  rows.    Length,  50  mm.    D. 

EUCINOSTOMUS  MELANOPTERUS  (Bleeker). 

One  small  example,  36  mm.  long,  in  poor  condition.  Head,  2}; 
depth,  3;  D.  EX,  10;  A.  Ill,  7.    Premaxillary  groove  naked.    D. 

PSETJDUPENEUS  PRAYENSIS  (Curler). 

Head,  3;  depth,  3;  D.  VTII-I,  8;  A.  H,  6;  scales,  28  in  lateral 
line  to  caudal  base  and  two  more  on  latter;  2  scales  above  lateral 
line  and  4  below;  snout,  2\  in  head;  eye,  3$;  maxillary,  3;  interor- 
bital,  4 J.  Rakers,  4  +  19.  Maxillary  not  quite  to  eye.  Color  in 
alcohol  faded  brownish.    Length,  103  mm.    N. 

SPHEROIDES  SPENGLERI  (Moch). 

One,  30  mm.  long  (without  caudal,  which  lost),  and  very  poorly 
preserved.  It  has  the  rough  area  above  beginning  between  the  eyes 
and  extending  over  predorsal  about  half  way  to  dorsal  fin.  Spines 
larger  and  much  more  numerous  over  inflatable  belly.    N. 

TETRODON  PUSTULATUS  Murray. 

Head,  2$;  depth,  2J;D.  n,  9;  A.  n,  7;  snout,  2\  in  head;  eye,  3£; 
interorbital,  2 \.  Trunk  compressed,  also  caudal  peduncle,  which 
latter  with  least  depth  about  \\  its  length  or  3  in  head.  Head 
broad  above;  width,  1£  its  length.  Snout  obtuse,  length  about  two- 
thirds  its  width.  Eye  large,  impinging  on  upper  profile,  hind  pupil 
edge  about  midway  in  head  length.  Teeth  large,  normal.  Lips 
wide,  fleshy.  Nostril  bifid  tentacle  close  before  eye,  tentacle  about 
half  pupil  length.  Interorbital  broad,  level.  Gill -opening  about 
long  as  eye.  Skin  largely  smooth;  only  inflatable  belly  with  large 
and  mainly  concealed  spines.  Side  and  upper  surface  of  head  with 
many,  mostly  longitudinal,  wrinkles.  Back  and  upper  part  of  sides 
with  many  fine  wrinkles,  mostly  longitudinal.  Dorsal  inserted  nearer 
caudal  base  than  gill-opening;  first  branched  ray  2  in  head.  Anal 
inserted  slightly  behind  dorsal  origin;  first  branched  ray  about  2  in 
head.  Caudal  truncate,  1J  in  head;  pectoral,  2.  Color  in  alcohol 
brown,  paler  to  creamy-white  below.  Iris  and  fins  pale  brownish, 
with  dorsal  and  caudal  ends  pale  dusky.     Length  50  mm.     N. 
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SYACIUM  GUINEENSIS  (Meeker). 

Head,  3}  to  3};  depth,  2 J  to  2 $;  D.  79  to  87;  A.  60  to  64;  scales, 
43  or  44  (pockets)  in  lateral  line  to  caudal  base;  snout  4  to  4}  in 
head  measured  from  upper  jaw  tip;  lower  eye,  4  to  4J;  maxillary, 
2 J  to  2$ ;  caudal,  1}.  Contour  rather  ellipsoid.  Least  depth  of 
caudal  peduncle,  2 J  in  total  head  length.  Head  width  about  3}  its 
length.  Upper  orbital  socket  little  larger,  slightly  backward,  and 
eyes  very  close  or  only  divided  by  thin  bony  partition.  Maxillary 
almost  vertical.  Lower  jaw  slightly  protrudes.  Teeth  uniserial, 
simple,  conic,  larger  forward  and  on  blind  side.  No  teeth  on  mouth 
roof.  Preopercle  edge  entire.  Rakers,  5  + 15,  lanceolate,  about  half 
of  filaments  and  latter  1 J  in  eye.  Scales  all  fallen,  apparently  4  or  5 
rows  on  cheek.  Lateral  line  complete,  median,  nearly  straight  from 
shoulder  to  caudal  base  medially.  Color  in  alcohol,  on  left  side, 
brownish,  and  right  side  paler.  Iris  pale  slaty.  Length  of  three 
examples,  45  (?)  to  70  mm.     N. 

Although  Rochebrune  *  credits  Rlwmbus  senegalensis  Kaup  to 
Wiegmann  (Arch.,  1855),  I  can  not  find  any  reference  to  it  in  the 
volume  for  that  year  or  in  the  register  of  names  from  1835-1859. 

SOLEA  LASCARIS  (RImo). 

Head,  4j;  depth,  2\\  D.  80;  A.  66;  scales,  about  115  (?)  to  caudal 
base  in  lateral  line;  about  24  scales  above  lateral  line  and  40  below; 
snout  to  lower  eye,  2}  in  head,  measured  from  upper  jaw  tip;  mouth 
cleft,  3£ ;  lower  eye,  1§  in  snout  from  its  front  edge;  interorbital  about 
equals  vertical  eye-diameter.  Upper  j  aw  with  short  lobe  overhanging 
lower.  Nostril  on  blind  side  about  long  as  vertical  eye-diameter, 
broadly  bordered  as  rosette-like  ring  of  papillae.  Colored  pectoral 
about  1}  in  head,  pale  pectoral  about  2J ;  caudal  If.  Color  in  alcohol, 
right  side  uniform  brownish.  Pectoral  with  black  blotch  about 
middle.     Iris  slaty.     Left  side  whitish.     Length,  78  mm.     N. 

CYNOGLOSSUS  GOREENSIS  SteindAckner. 

Head,  5;  depth,  4};  D.  126;  A.  89;  scales,  about  30  +  100  (?)  in 

entire  lateral  line  to  caudal  base;  17  scales  above  median  lateral  line 

at  widest  part  of  body  to  upper  lateral  line,  28  below;  snout  to  lower 

eye,  2£  in  head    measured  from  upper  jaw  tip;    mouth  cleft,  3§. 

Color  in  alcohol  with  left  side  uniform  brown,  right  side  whitish. 

Length,  130  mm.    N. 

9.  Angola. 

Gunther  first  describes  2  new  Angola  fishes,  Osorio  has  given  a  list 
of  the  marine  species,8  Regan  describes  a  new  Dentez,4  and,  finally, 

i  Faune  Senegamb.,  1883-1885,  p.  116. 

*  Ann.  Mag.  Nat.  London,  ser.  4,  vol.  12, 1873,  pp.  142-144. 

*  Jorn.  Sd.  Lisboa,  ser.  2.  vol.  2, 1890,  pp.  50-60;  ser.  2,  vol.  3, 1893,  p.  128. 

*  Ann.  Mag.  Nat.  London,  ser.  7,  vol.  15, 1905,  p.  825. 
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Botdenger  has  reported  the  extensive  Ansorge  collections.1  The 
Eclipse  expedition  obtained  material  at  Loando  (S&o  Paulo  de 
Loanda) ;  also  the  Quanza  River,  some  at  Cunga. 

SARDINELLA  AURITA  (Valenciennes). 

Head,  3 J  to  3|;  depth,  3£  to  3f ;  D.  in,  15,  rarely  14  or  16;  A. 
ii,  15  to  18,  occasionally  19;  scales  42  to  47  in  median  lateral  count 
to  caudal  base  and  4  to  6  more  on  latter;  14  scales  transversely, 
seldom  13  or  15;  ventral  scutes,  17,  sometimes  18  or  19  +  14,  some- 
times 15  or  16;  snout,  3£  to  3}  in  head,  measured  from  upper  jaw 
tip;  eye,  3$  to  4$;  maxillary,  2\  to  2|;  interorbital,  3£  to  4 J.  Head 
width  about  half  its  length.  Snout  with  preorbital  adipose-like, 
width  1£  to  1}  its  length.  Eye  with  broad  adipose-lids;  hind  pupil 
edge  about  midway  in  head  length.  Maxillary  to  pupil,  or  about 
first  third  in  eye;  expansion,  H  to  If.  Median  patch  of  fine  teeth 
on  tongue.  Interorbital  very  slightly  convex,  or  level  medially. 
Rakers  about  95  to  130  +  130  to  175,  very  fine  or  slender;  about 
long  as  snout  and  filaments  about  three-fourths  to  seven-eighths  of 
rakers.  Color  in  alcohol  with  back  dull  olive-slaty;  sides  of  head 
and  trunk  pale  brassy.  Fins  brownish;  pectoral  with  upper  rays 
whitish,  and  caudal  tips  usually  dusky  to  blackish;  also  origin  and 
first  two  simple  dorsal  rays  blackish.  No  dark  spots  on  opercle 
edge.  End  of  snout  and  mandible  brownish.  Length,  222  to  267 
mm.  Eight  examples  from  Loando,  besides  two  previously  men- 
tioned from  Cape  de  Verde  Islands. 

The  species  exhibits  variation  in  many  respects,  as  in  some  exam- 
ples the  pectoral  reaches  three-fourths  to  ventral;  in  others  two- 
thirds;  striae  on  cheek  numerous  or  sometimes  obsolete;  ventral 
longer  or  shorter,  etc. 

ETHMALOSA  DORSALI8  (Valenciennes). 

Head,  2|  to  3;  depth,  2£  to  2£;  D.  m,  13  or  14,  occasionally  15; 
A.  ii,  19,  occasionally  17  or  18;  scales  in  median  lateral  series  from 
shoulder  to  caudal  base,  37  to  42,  and  4  or  5  more  on  latter;  scales 
transversely  to  ventral  keel  18,  vary  sometimes  16  to  19;  ventral 
scutes,  16,  sometimes  17  +  11  to  13;  snout,  4  to  4$  in  head;  eyes 
5  to  5$;  maxillary,  2$  to  2$;  interorbital,  3£  to  4.  Five  example, 
from  Loando  and  two  from  Sierra  Leone  at  Freetown  previously 
listed.    Length,  286  to  323  mm. 

The  young  Gabun  examples  have  rakers  about  38  +  90,  while  in 
the  adults  they  are  about  58  + 125. 

CLARIAS  GARIEPINUS  (BvrcheU). 

Head,  3 J  to  4$;  depth,  6£  to  8;  D.  66  to  73;  A.  50  to  61;  snout, 
2|  to  Zi  in  head,  measured  to  hind  edge  of  gill-opening;    mouth 

»  Ann.  Mag.  Nat.  London,  ser.  7,  vol.  15, 1906,  pp.  457-469;  ser.  7,  vol.  17, 1906,  pp.  110-112;  ser.  7,  vol. 
18, 1906,  pp.  347-848;  ser.  7,  vol.  20, 1907,  pp.  108-109;  ser.  8,  vol.  6, 1910,  pp.  537-561. 
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width,  2f  to  2f;  interorbital,  2  to  2£;  eye,  4f  to  5f  in  interorbital. 
Body  compressed,  deepest  at  dorsal  origin.  Head  width,  1±  to  1| 
its  length,  coarsely  granular  above,  more  so  in  half-grown.  Snout 
wide,  depressed;  length  about  two-fifths  to  one-half  its  width.  Eye 
small,  at  first  third  in  head,  or  hind  edge  at  first  third  in  half-grown. 
Mouth  broad,  with  fleshy  papillose  lips;  under  jaw  shorter.  Broad 
bands  of  villiform  teeth  in  jaws  and  on  vomer;  band  of  upper  jaw 
about  three-fourths  width  of  vomerine  band.  Nasal  barbel  about 
three-fifths  to  gill-opening;  maxillary  to  middle  of  pectoral  spine 
or  four-fifths  in  half-grown;  outer  mental  to  pectoral  origin  and 
inner  about  two-thirds  in  head  length.  Width  of  long  frontal,  one- 
fourth  its  length;  one-third  in  half-grown  or  3}  to  3f  times  occipital 
fontanel.  Occipital  process  triangular;  length  about  two-thirds 
its  base.  Rakers  about  15  +  76;  lanceolate,  fine,  slightly  longer 
than  filaments  or  equal  eye.  Space  between  dorsal  and  caudal 
1}  to  1$  eye-diameters.  Dorsal  begins  slightly  behind  middle  in 
space  between  pectoral  and  ventral  origins  in  half-grown  to  last 
two-fifths  in  adults.  Anal  origin  midway  between  hind  fontanel 
edge  and  Caudal  base  in  half-grown  or  about  midway  between  snout 
tip  and  last  dorsal  ray  base  in  adult.  Caudal,  If  in  head;  pectoral, 
If  to  If;  ventral,  2  to  2$ .  Outer  pectoral  spine  edge  serrate,  obso- 
lete with  age.  Color  in  alcohol  dull  brownish,  paler  below.  Seven 
examples,  303  to  406  mm.,  from  the  Quanza  River  at  Cunga. 

EUTBOPIUS  ECLIPSIS,  new  gpectoa. 

Head,  4f ;  depth,  5;  D.  I,  6;  A.  n,  52;  P.  I,  10;  V.  I,  5;  head 
width,  1}  its  length;  dorsal  spine,  If;  pectoral,  If;  ventral,  2^; 
snout,  3  in  head,  measured  from  upper  jaw  tip;  eye,  4};  mouth 
width,  2;  interorbital,  2. 

Body  elongate,  rather  slender,  well  compressed,  deepest  at  spinous 
dorsal  origin;  predorsal  trenchant  and  breast  broad.  Caudal  pedun- 
cle strongly  compressed,  about  long  as  deep,  and  least  depth  about 
3|  in  total  head  length. 

Head  broader  below,  converges  above,  and  profiles  alike.  Snout 
broad;  front  edge  but  little  convex  as  seen  from  above,  and  length 
in  profile  about  two-fifths  its  width.  Eye  lateral,  though  equally 
visible  above  and  below;  upper  edge  level  with  closed  tip  of  lower 
jaw,  and  hind  edge  slightly  advanced  before  middle  in  head  length. 
Mouth  wide,  lower  jaw  slightly  protruding,  and  rami  low.  Teeth 
villiform,  in  broad  bands  in  jaws  and  across  vomer  and  palatines; 
latter  continuous  band  slightly  widens  backward  on  each  palatine. 
Tongue  broad,  thick,  free  around  front  edge.  Barbels  fine;  long 
nasal  reaching  back  behind  eye  or  about  If  in  head;  maxillary  about 
half  an  eye-diameter  beyond  head;  outer  mental  about  an  eye- 
diameter  beyond  eye,  and  inner  mental  about  two-fifths  length  of 
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outer.  Front  nostril  close  to  upper  jaw  edge,  simple  pore,  about 
first  fifth  in  snout  length.  Hind  nostril  close  behind  nasal  barbel, 
or  about  midway  in  snout  profile.  Interorbital  broadly  convex. 
Occipital  process  long  narrow  ridge  about  two-thirds  to  dorsal 
origin,  and  meets  dorsal  buckler. 

Gill-opening  well  forward  or  about  to  last  fourth  of  snout  in  profile. 
Rakers  5  +  11,  lanceolate,  about  three-fourths  of  filaments  and  latter 
one  and  one-half  in  eye. 

Bones  of  head  all  covered  with  thin  skin  and  with  rather  weak 
striae.  Humeral  process  about  2$  pectoral  spine,  with  a  few  striae. 
Lateral  line  complete,  midway  along  side,  deflected  from  caudal 
base  downward. 

Dorsal  inserted  about  first  third  between  mandible  tip  and  caudal 
base,  compressed  slender  spine  with  front  edge  smooth,  and  about 
20  antrorse  serrae  on  hind  edge;  first  ray,  1 J  in  head.    Adipose  fin 


FKJ.  12^-BUTEOni78  MOJF8U. 

inserted  about  last  two-fifths  in  space  between  depressed  dorsal  tip 
and  caudal  base,  about  long  as  eye.  Caudal  deeply  forked  (dam- 
aged), apparently  with  slender  sharply  pointed  subequal  lobes, 
both  little  longer  than  head.  Anal  inserted  about  midway  between 
mandible  tip  and  last  anal  ray  base;  front  rays  slightly  longer  or 
fourth  branched  about  2  in  head.  Pectoral  not  quite  to  ventral; 
spine  like  that  of  dorsal  and  hind  edge  with  18  antrorse  serrae.  Ven- 
tral insertion  falls  about  opposite  fourth  dorsal  ray  base;  fin  small 
and  reaches  but  little  beyond  front  of  anal.    Vent  close  before  anal. 

Color  in  alcohol  brown  above,  paler  below  on  head,  belly,  and 
trunk,  and  silvery-white  tinge  along  body  below  lateral  line  and 
above  long  anal.  Fins  and  barbels  all  pale.  Iris  pale  straw  color. 
Above  pectoral  large  dusky  blotch,  entirely  before  dorsal,  and  its 
extent  about  1}  eye-diameters.  Anal  with  an  inconspicuous  median 
longitudinal  streak,  its  entire  length,  formed  of  minute  dusky  dots. 

Length,  185  mm.    (Caudal  tips  damaged.) 
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Type.— €at.  No.  42342,  U.  S.  N.  M.  Quanza  River  at  Cunga,  Angola. 
William  Harvey  Brown.    U.  S.  Eclipse  Expedition,  1889. 

Also  Cat.  No.  42341,  same  data,  four  paratypes.  These  show: 
Head,  4*  to  4f;  depth  4fr  to  5£;  D.  I,  6;  A.  n, 50  to  64;  snout  2£  to 
3 1  in  head  measured  from  upper  jaw  tip;  eye,  3  J  to  4} ;  mouth  width, 

2  to  2£;  interorbital,  2\  to  2$;  head  width,  If  to  1§;  length,  130  to 
150  mm. 

This  species  is  allied  with  Eviropius  ansorgii  Boulenger,  which  I 
have  not  seen.  It  appears  to  differ  in  the  longer  barbels,  more  slender 
body,  fewer  anal  rays,  and  lower  position  of  the  eye. 

(For  the  United  States  Eclipse  expedition.) 

CHRYSICHTHTS  FUBCATUS  G  Bather. 

Head,  3|  to  3J;  depth,  4£  to  4f ;  D.  I,  6;  A.  v,  10  or  11 ;  snout,  2 J 
to  2 J  in  head;  eye,  5 J  to  (ty;  maxillary,  4;  interorbital,  3;  rakers, 
8  +  14  or  15.  Inner  edges  of  lips  strongly  papillose.  Maxillary 
barbel  but  little  beyond  eye,  l\  in  head.  Adipose  fin  long  as  snout. 
Color  in  alcohol  brownish  above;  sides  and  below  with  silvery-white 
reflections.  Length,  382  to  418  mm.;  two  examples.  Quanza  River 
at  Cunga. 

CHRYSICHTHTS  BOCAGII  Borieiifer. 

Head,  3J  to  3J;  depth,  4f  to  5;  D.  I,  6;  A.  v  or  vi,  9  i  or  10  i; 
snout,  2 J  to  2\  in  head;  eye,  4  to  5;  maxillary,  3 J  to  4J;  interorbital, 

3  J  to  3|;  body  slender,  compressed.  Head  slightly  wider  than  deep. 
Snout  broad  as  long.  Eye  elevated,  midway  in  head  length.  Mouth 
large,  transverse;  lower  jaw  much  shorter.  Lips  thick,  fleshy, 
papillose  inside.  Lower  lip  and  chin  papillose.  Teeth  villiform,  in 
broad  bands  in  jaws.  Elongate  band  of  yilliform  vomero-pterygoid 
teeth.  Maxillary  barbel,  1  Jin  head.  Outer  mental  barbel  very  slightly 
over  half  of  head.  Interorbital  slightly  concave,  flattened  medially. 
Rakers,  8  to  10  +  14  to  17.  Fins  large;  depressed  dorsal,  \\  to  adi- 
pose fin,  last  large.  Caudal  lobes,  variably  shorter  or  longer,  usually 
lower  trifle  longer  and  larger.  About  19  inner  serrae  on  pectoral 
spine.  Color  in  alcohol  dull  brownish  above,  sides  and  below  silvery- 
white.  Fins,  dull  uniform  brownish.  Length,  186  to  285  mm. 
Three  from  the  Quanza  River  at  Cunga. 

GNATHONEMUS  ANGOLBNSIS  Botrfenger. 

Head,  3 J  to  4;  depth,  3  to  3J;  D.  m,  22,  seldom  21;  A.  in,  28, 
sometimes  29  or  30;  scales,  50  or  51  in  lateral  line  to  caudal  base  and 
5  or  6  more  on  latter;  10  or  1 1  scales  above  lateral  line  to  dorsal  origin, 
10  to  12  below  to  anal  origin;  predorsal  scales,  47  to  50;  snout,  4  in 
head,  measured  from  upper  jaw  tip;  eye,  5  to  5§ ;  interorbital,  3  to  3£. 
Body  well  compressed.  Least  depth  of  caudal  peduncle,  \\  to  1}  its 
length,  or  2}  to  3  in  head.    Head  width,  1  \  to  2  in  its  length.    Snout 
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convex/  length  }  to  1  its  width.  Eye  well  advanced,  hind  profile 
about  first  two-fifths  in  head  length.  Mouth  cleft  very  short,  wide. 
Jaws  with  5  conic  teeth  above  in  front  and  6  below  in  front.  Inter- 
orbital  convex.  Scales  with  9  or  10  basal  radii.  Each  caudal  lobe 
scaly  over  basal  two-thirds  and  12  scales  around  caudal  peduncle. 
Dorsal  inserted  little  behind  anal  origin,  slightly  nearer  caudal  base 
than  pectoral  origin;  first  branched  ray,  1 J  to  2  in  head;  that  of  anal, 
1$  to  2.  Caudal  well  forked,  about  1J  in  head;  pectoral,  1J  to  If, 
and  ventral,  2£.  Color  in  alcohol,  brownish  above  to  silvery-white 
below.  Fins  all  pale.  Iris  grayish.  Four  examples,  98  to  116  mm. 
Quanza  River  at  Cunga. 

One  of  the  above  examples  is  distorted,  having  the  lateral  line  and 
apparently  vertebral  column  in  a  somewhat  sigmoid  pattern. 

BASBUS  EUTAENIA  Boutoager. 

Head,  3}  to  3J;  depth,  2}  to  3£;  D.  Ill,  8,  once  7;  A.  in,  5;  scales 
23  to  25  in  lateral  line  to  caudal  base  and  2  more  on  latter,  rarely  3 ;  5 
scales  above  lateral  line,  3  below,  rarely  4;  predorsal  9,  rarely  10; 
snout,  3  to  3}  in  head;  eye,  3£  to  4;  maxillary,  3$  to  4 ;  interorbital, 
2£  to  3.  Body  well  compressed,  back  slightly  elevated.  Caudal 
peduncle  well  compressed,  least  depth  about  1}  to  If  its  length,  or 
1§  to  If  in  head.  Head  width,  1§  to  1}  its  width.  Eye  advanced, 
hind  pupil  edge  at  least  midway  in  head  length.  Mouth  small,  closed 
lower  jaw  slightly  included.  Maxillary  not  quite  to  eye.  Front 
barbel  slightly  larger  than  eye  and  hind  one  longer,  or  equals  eye 
and  space  to  hind  nostril.  Interorbital  broadly  convex.  Rakers, 
1+5  short  points,  about  one-sixth  of  filaments,  which  1J  in  eye. 
Pseudobranchiae  about  one-third  of  gill-filaments.  Teeth  2, 3, 5 — 5 
3,  2,  some  of  larger  hooked  and  with  well-developed  grinding  sur- 
faces. Scales  with  3  to  5  basal  scallops,  5  or  6  distinct  basal  radii, 
and  about  4  or  5  apical  radii.  About  12  scales  around  caudal  pedun- 
cle. Caudal  base  covered  with  small  scales  for  at  least  two-fifths  of 
lobe  externally.  Free  axillary  ventral  scaly  flap  one-third  of  fin. 
Scales  on  breast  moderately  small,  about  9  across  between  pectoral 
origins.  Dorsal  origin  nearly  an  eye-diameter  nearer  snout  tip  than 
caudal  base,  or  about  midway  in  half  grown  examples.  Dorsal  spine 
with  about  28  to  30  serrae  along  hind  edge,  variably  little  shorter 
or  longer  than  head.  Upper  dorsal  edge  a  little  emarginate.  Anal 
inserted  little  before  depressed  dorsal  end  or  midway  between  ventral 
origin  and  caudal  base,  nearer  ventral  in  half  grown.  Caudal  well 
forked,  usually  an  eye-diameter  longer  than  head;  pectoral,  1J  to 
1J;  ventral,  If  to  1J. 

Color  in  alcohol  pale  brownish  generally,  with  bright  or  silvery 
reflections,  and  lower  surface  paler.     Side  of  head,  iris,  and  broad 
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ill-defined  band  along  middle  of  side  silvery  white,  with  slightly  leaden 
undershade  at  line  within  silvery  area.  Fins  all  pale  brownish,  ends 
of  dorsal  rays  blackish.  Fourteen  examples,  1 18  to  148  mm.  Quanza 
River. 

These  all  differ  from  Boulenger's  figure  l  as  it  does  not  show 
the  caudal  lobes  scaled  basally  above  and  below,  the  upper  dorsal  edge 
not  emarginate,  while  the  dark  median  lateral  band  bends  a  little 
below,  so  to  appear  nearly  concurrent  with  the  lateral  line,  doubtless 
conditions  of  age. 

BARUUS  ANSORGD  Bootoafer. 

Two  examples,  83  to  105  mm.,  labeled  "West  Africa,"  from  the 
Eclipse  Expedition,  are  included  here  as  they  may  have  been  obtained 
in  Angola.  Head,  3 J  to  3};  depth,  3}  to  4};  D.  n,  7;  A.  hi,  13  or  14; 
scales  40  or  41  in  lateral  line  to  caudal  base  and  3  more  on  latter. 

ALE8TES  ANSOEOn  Borieiifer. 

Head,  4  to  4$;  depth,  3J  to  3|;  D.  n,  8;  A.  in,  17  to  19;  scales,  34 
to  38  in  lateral  line  to  caudal  base  and  2  or  3  more  on  latter;  6  scales 
above  lateral  line,  3  below  to  anal;  predorsal  scales,  15  to  17;  snout 
3  to  3  J  in  head;  eye,  3§  to  4 ;  maxillary,  2$  to  3  J ;  interorbital,  2 J  to  3. 
Elongate,  slightly  ovoid  or  lower  profile  more  convex,  deepest  at 
ventral  origin.  Caudal  peduncle  compressed,  about  deep  as  long; 
least  depth,  2}  to  2|  in  head.  Head  width,  1^  to  2  in  its  length. 
Snout  conic;  length,  three-fourths  to  four-fifths  its  width.  Eye 
large,  with  broad  adipose  lid,  advanced  or  hind  pupil  edge  slightly 
before  center  in  head  length.  Mouth  broad,  gape  short  or  to  nostrils, 
about  midway  in  snout  length.  Lips  thick,  tough.  Upper  teeth  in 
2  rows,  6  outer  smaller  with  3  to  5  points;  7  inner  broader  with  7  or  8 
points;  and  in  all  median  point  largest.  Lower  teeth  8,  large  except 
last  lateral,  with  5  to  7  points,  and  median  point  enlarged.  Also 
pair  of  smaller  conic  teeth,  close  inside,  outer  medially.  Maxillary 
extends  slightly  behind  nostril,  not  quite  to  eye.  Nostrils  together, 
midway  in  snout  length.  Interorbital  convex.  Broad  suborbitals 
not  completely  covering  cheek,  leave  narrow  naked  strip  below. 
Rakers,  11  +  17,  lanceolate,  rather  flexible,  2  in  filaments,  If  in  eye. 
Scales  large;  basal  striae  1  to  5  and  apical  2  to  6;  fewer  in  half- 
grown.  Dorsal  origin  midway  between  snout  tip  and  caudal 
base;  slightly  more  advanced  in  half-grown;  first  branched  ray, 
1J  to  1$  in  head.  Adipose  fin,  1 J  to  1J  in  eye.  Anal  inserted  about 
opposite  depressed  dorsal  tip,  slightly  advanced  in  half-grown;  first 
branched  ray,  1$  to  2  in  head.  Caudal  well  forked,  lower  lobe 
slightly  longer,  l+£tol  +  }in  head;  pectoral,  1J  to  1£,  ventral, 
1}  to  If.  Color  in  alcohol  uniform  brownish  above,  sides  and  fins 
all  paler.    Body  with  silvery  reflections,  but  no  dark  blotches  on 

i  Cat.  Fresh-Water  Pish.  Africa,  vol.  2, 1911, p.  131, fig  108. 
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paired  fins.    Four  examples  from  the  Quanza  River  at  Cunga,  133 
to  349  mm. 

GYMNOTHORAX  MORINGUA  (Carter). 

Head,  3 J  to  vent;  head  and  trunk  combined,  1J  in  tail;  eye,  1 J  in 
snout;  mouth,  2£  in  head.  Snout  conic;  width,  1J  in  its  length. 
Eye  over  middle  in  gape.  Jaws  closing,  lower  slightly  included. 
Teeth  uniserial,  large,  3  large  depressible  canines  in  median  row 
above  in  front.  Short  row  of  small  vomerine  teeth.  Nasal  tube 
long  as  vertical  pupil  diameter.  Interorbital  about  three-fourths  of 
eye.  Dorsal  begins  at  last  two-fifths  between  rictus  and  gill-opening. 
Color  in  alcohol  rather  coarsely  mottled  with  deep  brown  on  whitish 
general  color.  Length,  202  mm.  One  from  "  West  Africa,"  obtained 
by  the  Eclipse  expedition. 

Agrees  with  an  example,  173  mm.  long,  from  St.  Martins  Island, 
Dutch  West  Indies,  in  almost  every  respect. 

ECHIDNA  CATENATA  (Block). 

Head,  3 J  to  4}  to  vent;  tail,  1 J  to  1J  in  combined  head  and  trunk; 
eye,  \\  to  If  in  snout;  mouth,  2f  to  3 J  in  head;  head  width,  3$  to  3f . 
Snout  conic,  about  long  as  wide.  Eye  center  about  opposite  last 
third  in  gape;  more  advanced  in  young.  Jaws  closing,  form  rather 
blunt  even  muzzle.  Teeth  in  jaws  uniserial  in  front,  where  first  6 
and  front  median  enlarged;  hind  ones  smaller  and  biserial.  Row 
of  3  large  median  vomerine  teeth.  Lower  teeth  biserial  in  front, 
uniserial  behind,  and  inner  front  row  enlarged.  Nasal  tube  long  as 
vertical  pupil  diameter.  Eye  less  than  interorbital,  which  wider 
with  age.  Dorsal  begins  close  before  gill-opening.  Color  in  alcohol 
deep  brown,  reticulated  with  narrow  yellowish  lines,  on  trunk  later- 
ally largely  at  vertical  cross  lines,  usually  broken  into  blotches  below. 
In  young  examples  white  below,  dominant  and  dark  blotches  diminish, 
the  white  areas  often  finely  dotted  or  spotted  with  brownish.  Three 
examples,  158  to  273  mm.  from  "West  Africa." 

Compared  with  three  others  from  St.  Martins,  Dutch  West  Indies, 
no  specific  differences  were  found. 

FODIATOB  ACUTUS  (Valenciennes). 

Head,  3§;  depth,  4$;  D.  i,  9,  i;  A.  i,  10;  scales  (pockets),  about 
50  in  lateral  line  to  caudal  base,  or  about  43  from  shoulder  to  caudal 
base  medially;  about  23  scales  (pockets)  before  dorsal;  6  scales 
(pockets)  above  lateral  line  to  dorsal  origin;  snout,  2 J  in  head  from 
upper  jaw  tip;  eye,  3£;  maxillary,  4f ;  interorbital,  3£. 

Body  elongate,  compressed,  flattened  sides  converge  below,  deep- 
est about  midway  in  length.  Head  similar,  well  pointed.  Snout 
long,  conic;  width  li  its  length.  Eye  ellipsoid,  midway  in  head,  1) 
in  snout.    Mouth  small,  lower  jaw  produced  in  short  beak  for  space 
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about  three-fifths  of  horizontal  pupil  diameter  beyond  snout.  Max- 
illary not  entirely  concealed  behind  by  preorbital,  about  three- 
quarters  to  nostril.  Teeth  minute,  in  villiform  bands  in  jaws;  upper 
band  much  broader.  Nostrils  an  elongate  slit  long  as  horizontal 
pupil-diameter.  Interorbital  level.  Rakers,  8  +  25,  lanceolate,  about 
three-quarters  of  filaments,  latter  about  two-thirds  of  eye.  Scales 
caducous,  narrowly  exposed,  each  with  about  3  marginal  striae  to  2 
basal  lobes.  Dorsal  origin  midway  between  ventral  origin  and  last 
dorsal  ray  base;  depressed  fin  slightly  beyond  caudal  base.  Anal 
inserted  about  opposite  first  branched  dorsal  ray  base.  Caudal  well 
forked,  lower  lobe  (damaged)  apparently  long  as  head  ( ¥).  Pectoral 
reaches  fourth  branched  dorsal  ray,  1J  in  body  without  caudal. 
Ventral,  1§  in  head,  reaches  vent  close  before  anal. 

Color  in  alcohol  with  back  above  pectoral  and  head  above  eye 
brownish;  sides  and  below  silvery-white.  Iris  whitish.  Dorsal  and 
pectoral  blackish,  deepest  over  outer  portions,  and  rays  of  former 
pale  or  whitish  basally.  Caudal  pale  brown.  Ventral  and  anal 
whitish.    Length  143  mm.    Loando. 

An  example,  already  listed  from  the  Gabun,  a  little  smaller  and  in 
poor  preservation,  shows:  head,  3|;  depth,  4;  D.  i,  9;  A.  i,  10;  scales 
(pockets),  43  from  shoulder  to  caudal  base  medially;  snout,  2}  in 
head;  eye,  3;  maxillary,  4§;  interorbital,  3 J.  Lower  jaw  extends  be- 
yond snout  tip  about  three-fifths  of  eye-diameter  horizontally. 
Rakers,  6  +  23  ( ?).  Eye  about  seven-eighths  of  snout.  Closed  max- 
illary not  entirely  concealed.  Ventral  origin  about  midway  be- 
tween front  eye  edge  and  caudal  base.  Pectoral  reaches  first  two- 
fifths  in  dorsal  base,  If  in  body  without  caudal.  Anal  inserted  little 
before  pectoral  tip. 

No  differences  could  be  noted  in  comparison  of  the  above  with  an 
example  in  the  Academy,  from  Panama. 

HEMIRAMPHUS  BRASILIENSIS  (Linnaeus): 

Head,  from  snout  tip,  4£  to  4$ ;  depth,  5§  to  6£;  D.  n,  11,  rarely 
n,  12;  A.  ii,  9  to  11,  rarely  8;  scales,  55  to  60  in  lateral  line  to  caudal 
base,  though  last  2  to  7  without  tubes,  and  6  to  8  more  scales  over 
caudal  base;  38  to  44  predorsal  scales  to  head;  snout,  2 J  to  3  in  head 
from  upper  jaw  tip;  eye,  4  to  4£;  maxillary,  3£  to  4;  interorbitab 
3§  to  4. 

Body  well  compressed;  sides  flattened.  Caudal  peduncle  with 
least  depth  about  three-fourths  its  length.  Head  pointed,  com- 
pressed, flattened  sides  but  slightly  converging  below.  Snout  conic; 
width,  1$  its  length.  Eye  large,  little  advanced,  though  hind  pupil 
edge  slightly  behind  middle  in  head  length.  Maxillary,  }  to  eye. 
Teeth  fine  or  in  minute  bands  in  jaws;  none  in  mouth  roof.  Mandible 
about  long  as  rest  of  head.     Nostril  large,  close  before  upper  front 
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eye  edge.  Interorbital  depressed,  scarcely  or  very  slightly  convex. 
Rakers  about  10+25,  lanceolate,  nearly  three-fourths  of  filaments, 
and  latter  about  two-thirds  of  eye.  Isthmus  narrow  frenum.  Scales 
largely  caducous,  all  narrowly  imbricated,  very  deep  along  side; 
circuli  very  fine  and  mostly  continuous  above  and  below.  Top  of 
head  with  two  longitudinal  arborescent  areas  in  each  mastoid  region. 
Lateral  line  not  complete  beyond  middle  of  caudal  peduncle;  large 
tubes  arborescent  below.  Dorsal  inserted  about  last  fourth  in  space 
between  hind  eye  edge  and  caudal  base;  in  smaller  examples  at  last 
fourth  between  front  eye  edge  and  caudal  base;  last  branched  ray 
about  1§  of  first.  Anal  inserted  near  first  third  of  dorsal  base;  fin 
small.  Caudal  well  forked;  upper  lobe  about  three-fourths  of  lower. 
Pectoral  large,  2 J  to  ventral;  about  2$  in  younger.  Ventral  inserted 
much  nearer  caudal  than  pectoral  base. 

Color  in  alcohol  dull  olive-brown  on  back,  sides,  and  below  paler  or 
silvery  white.  Underlaid  leaden  band  along  dark  color  of  back,  not 
quite  wide  as  pupil,  from  shoulder  to  caudal  base.  Dorsal,  caudal, 
and  pectoral  pale  brownish;  other  fins  whitish.  Iris  pale.  Length, 
305  to  382  mm.  (Caudal  tips  and  beaks  of  several  damaged.) 
Loando.    Six  examples. 

These  fall  into  two  groups,  one  with  longer  pectorals  and  slightly 
fewer  anal  rays,  or  8  to  10  branched  contrasted  with  11  branched  in 
the  short-pectoral  pair  of  examples.  The  long  pectoral  having  been 
offered  as  an  alleged  character  for  several  closely  allied  species,  an 
examination  of  the  following  material  in  the  Academy  results. 

A  Porto  Rico  specimen,  254  mm.  long,  shows  the  pectoral  about 
1£  in  head  from  upper  jaw  tip,  10  branched  anal  rays,  and  rakers 
9+25.  Three  Hawaiian  examples,  largest  355  mm.,  all  have  a  long 
pectoral,  which  about  long  as  head  without  beak,  10  or  11  branched 
anal  rays,  and  rakers  11+25.  They  represent  H.  depauperates, 
Lay  and  Bennett,1  and  do  not  appear  to  differ  in  any  but  trivial 
characters  from  the  African  examples.  Of  three  small  New  Jersey 
examples,  largest  190  mm.,  the  pectoral  is  1 J  to  1£  in  head;  branched 
anal  rays  11,  and  rakers  12  +  25.  Another  example  I  obtained  in 
Chesapeake  Bay,  328  mm.  long,  has  pectoral  1£,  branched  anal  rays 
11,  and  rakers  8+22.  An  examination  of  scales  from  examples 
representing  all  of  the  above,  besides  others  from  other  parts  of  the 
West  Indies,  reveals  no  grounds  for  specific  distinctions.  The  circuli 
are  all  very  fine  and  complete. 

The  only  distinction  for  Hemirtomphv*  balao,  Le  Sueur,3  which  is 
described  with  ''the  tail  yellow  and  bluish/'  appears  to  be  the 
caudal  fin    black."     Hemirhamphus  rnacrochirus,  Poey,a  is  based 


a 


»Zool.Beecbey,sVoy.,1839,p.66.    Oahu. 

« Journ.  Acad.  Nat.  Sci.  Phila.,  vol.  2, 1823,  p.  130.    Caribbean  Sea  near  Guadeloupe,  Martinique,  and 
Domingo. 
»  Memor.  H.  N.  Cuba,  vol.  2, 1861,  p.  29 
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on  examples  280  to  290  mm.  long,  with  the  eye  4  in  head,  pectoral 
1£  in  body  depth,  and  upper  caudal  lobe  violet.  Hermramphus 
guineensiSy  Bleeker,1  certainly  to  be  referred  to  my  African  material, 
is  another  synonym  as  long  pointed  out  by  Gunther.  Blocker's 
figure  is  faulty  in  that  it  shows  the  lateral  line  continuous  to  the 
caudal  base. 

MUGIL  CUREMA  ValeadeBae*. 

Head,  3f ;  depth  3£  to  3$;  D.  IV-I,  8;  A.  Ill,  9;  scales,  38  from 
shoulder  to  caudal  base;  12  scales  transversely  between  soft  dorsal 
and  anal  origins;  28  to  30  predorsal  scales;  snout,  3?  to  4  in  head; 
eye,  3§  to  4;  maxillary,  3 J  to  4;  interorbital,  2\  to  2$.  Body  well 
compressed,  deepest  at  spinous  dorsal  origin.  Least  depth  of  caudal 
peduncle  1-jV  to  \\  its  length,  or  2\  to  2$  in  head.  Head  width,  1$ 
its  length.  Snout  length  half  its  width.  Adipose  eyelid  broad, 
and  hind  eye  edge  about  midway  in  head  length.  Each  lip  with  row 
of  fine  or  small  cilliform  teeth,  and  above  inner  imperfect  row. 
Maxillary  to  hind  nostril,  well  exposed.  Interorbital  broadly  convex. 
Preorbital  edge  minutely  serrate.  Rakers  35  +  60,  fine,  lanceolate, 
2  in  filaments  which  about  J  of  eye.  Scales  with  about  10  basal 
radii.  Soft  dorsal  and  anal  densely  scaly  to  edges,  and  caudal  scaly 
except  hind  edge.  Spinous  dorsal  inserted  about  midway  between 
snout  tip  and  caudal  base,  first  spine  1|  to  1}  in  head.  Soft  dorsal 
inserted  well  behind  anal  origin,  or  about  midway  between  spinous 
dorsal  origin  and  caudal  base.  Anal  inserted  behind  depressed  spin- 
ous dorsal  tip,  first  branched  rays  longest.  Caudal  deeply  forked, 
about  1^  to  1^  in  head,  pectoral  \\  to  1|,  ventral  1$  to  If.  Color  in 
alcohol  olive-brown,  paler  below.  Fins  all  pale  brownish,  pectoral 
base  slightly  leaden  and  hind  caudal  edge  dusky.  Length  of  two 
examples  from  Loando,  172  to  182  mm. 

These  specimens  agree  entirely  with  American.  An  example,  165 
mm.,  from  Santo  Domingo,  West  Indies,  has  rakers  36  +  54.  The 
species  is  interesting  as  an  addition  to  the  fauna  of  West  Africa. 

LIZA  SAUENS  (RImo.) 

Head,  3J  to  3J;  depth,  3J  to  3};  D.  IV-I,  8;  A.  Ill,  9;  scales, 
34  to  38,  from  shoulder  to  median  caudal  base  and  6  more  on  latter; 
13  or  14  scales  between  soft  dorsal  and  anal  origins;  25  to  28  pre- 
dorsal scales;  snout,  3f  to  3$  in  head;  eye,  4}  to  4§;  maxillary,  3f 
to  4£;  interorbital,  2f  to  2$.  Body  moderately  long,  well  com- 
pressed, deepest  about  spinous  dorsal  origin.  Caudal  peduncle  well 
compressed,  least  depth,  If  to  1$  its  length,  or  2  J  to  2  J  in  head. 
Head  width,  If  to  2  in  its  length.  Snout  wide,  length  about  three- 
fifths  its  width.    Eye  advanced,  hind  edge  about  midway  in  head. 

i  Nat.  Verhandel.  HoU.  Marts.  Wet.  Haarlem,  vol.  18,  1808,  No.  2,  p.  119,  pi.  25,  fig.  2.  Annonkor 
Bootry,  Guinea. 
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Mouth  wide,  would  form  obtuse  angle.  Row  of  minute  ciliate  teeth 
in  upper  jaw.  Maxillary  exposed,  not  quite  reaching  eye.  Nostrils 
close  together,  front  one  about  midway  in  snout  length.  Inter- 
orbital  broadly  convex.  Preorbital  denticulate  at  end,  few  largely 
concealed  denticles  along  lower  edge.  Rakers  about  30+50,  finely 
lanceolate,  about  two-thirds  of  filaments.  Scales  with  8  to  10  basal 
radii.  Cheek  with  three  rows  of  scales.  No  axillary  pectoral  flap. 
Anal  largely  scaly  over  basal  portion;  soft  dorsal  naked,  and  3  or  4 
scales  behind  depressed  spinous  dorsal  tip  and  soft  dorsal  origin. 
Spinous  dorsal  inserted  about  midway  between  center  in  snout  length 
and  caudal  base,  or  nearly  midway  between  front  pupil  edge  and 
caudal  base  in  smaller  example,  second  or  longest  spine  2  to  2  J  in 
head.  Soft  dorsal  inserted  little  nearer  spinous  dorsal  origin  than 
caudal  base,  first  ray  If  to  2  in  head,  first  anal  ray  1§  to  2.  Caudal 
well  forked,  long  as  head  or  half  an  eye-diameter  longer,  pectoral 
1 J  to  1£,  ventral  1$-  to  1§.  Color  in  alcohol  pale  olive-brown  above, 
sides  and  below  brownish  with  silvery-white  tints.  Fins  pale 
brown,  hind  caudal  edge  little  dusky.  Iris  pale.  Four  examples, 
178  to  203  mm.,  from  Loando. 

My  only  conformable  example  from  Italy,  about  205  mm.,  shows 
9  scales  behind  its  short  depressed  spinous  dorsal,  while  in  a  young 
Italian  example  there  are  6,  though  none  of  the  Loando  examples  have 
over  5. 

SPHYRAENA  SPHYRABNA  (LIiimms). 

Head,  3i;  depth,  7|;  D.  V-I,  i,  8;  A.  II,  i,  8;  scales,  144  in  lateral  line 
to  caudal  base  and  7  more  on  latter;  snout  2§  in  head  from  upper  jaw 
tip;  eye,  6;  maxillary,  2f;  interorbital,  4}.  Muzzle  conic;  lower  jaw 
projecting  beyond  upper  about  half  an  eye-diameter;  mandible,  1J 
in  total  head  length.  Head  width,  3$  its  length.  Maxillary  reaches 
nostrils.  Scales  behind  eye  to  preopercle  edge,  17.  First  dorsal 
inserted  about  opposite  ventral  origin  and  pectoral  three-fourths  of 
space  to  latter;  3  in  head.  Least  depth  of  caudal  peduncle,  5£  in 
head;  lower  caudal  lobe,  1}.     Length,  407  mm.    Loando. 

Compared  with  three  smaller  Italian  examples  the  scales  of  the 
African  example  have  coarser  radiating  striae,  doubtless  due  to  age. 

HOLOCENTBUS  HASTATUS  Carter. 

Head,  31  to  3§;  depth,  3  to  3$;  D.  XI,  15,  rarely  14;  A.  IV,  10; 
scales  in  lateral  line  48  to  51  to  caudal  base  and  6  to  8  more  on  latter; 
5  scales  above  lateral  line  and  8  below;  snout,  3}  to  4^  in  head; 
eye,  3  to  3£;  maxillary,  2£  to  2£;  interorbital,  2f  to  3£. 

Body  elongately  ellipsoid,  deepest  at  depressed  pectoral  tip. 
Caudal  peduncle  compressed;  least  depth  half  its  length,  or  3f  to  4 
in  head.  Head  width  about  1J  its  length.  Snout  convex,  length 
about  three-fourths  to  four-fifths  its  width.    Eye  advanced,  pupil 
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slightly  before  center  in  head  length.  Mouth  small;  lower  jaw 
included  slightly  in  upper.  Maxillary  to  eye  center,  expansion  If 
to  2  in  eye.  Teeth  fine,  conic,  in  bands  in  jaws,  on  vomer  and  pala- 
tines. Nostril  about  midway  in  snout.  Interorbital  level,  with 
superciliary  and  2  median  longitudinal  bony  ridges.  Opercular 
spines  2,  short,  of  equal  length,  and  spine  at  preopercle  angle  about 
twice  as  long.  Serrae  strong  on  preopercle,  opercle,  suborbital  and 
preorbital  ridges  and  edges.  Rakers  v,  4  +  14,  lanceolate,  equal 
filaments,  or  2  in  eye.  Scales  narrowly  imbricate;  basal  lobes  4  or  5; 
apical  serrae,  16  to  18,  and  striae  all  parallel  vertically.  Cheeks  with 
5  rows  of  scales.  Tubes  in  lateral  line  simple.  Spinous  dorsal 
inserted  over  pectoral  origin;  fourth  spine  If  to  2  in  head.  Soft 
dorsal  origin  much  nearer  caudal  base  than  pectoral  origin,  or  at 
last  third  between  hind  pupil  edge  and  caudal  base;  second  ray,  If 
to  If  in  head.  Anal  opposite  dorsal,  similar;  third  spine,  1 J  to  2  in 
head;  first  ray,  If  to  2.  Caudal  strongly  forked,  1J  to  If  in  head; 
pectoral,  If  to  If;  ventral,  li  to  1J. 

Color  in  alcohol  faded  dull  brownish,  apparently  each  row  of  scales 
with  pale  streak.  Back  gray-brown,  line  of  demarcation  along  close 
below  lateral  line.  Lower  surface  with  dull  brassy  tint.#  Iris  and 
side  of  head  dull  brassy-brown.  Fins  pale  brown;  some  smaller 
examples  with  dusky  tint  on  outer  portion  of  membranes  between 
first  and  second  dorsal  spines,  and  another  between  tenth  and  eleventh. 
Length  of  6  examples,  84  to  96  mm.    Loan  do. 

Cuvier's  figure  does  not  show  the  black  spot  between  first  two 
dorsal  rays  as  mentioned  in  his  text  relative  to  his  first  example, 
which  without  locality.  The  figure  also  shows  the  third  anal  spine 
twice  length  of  fourth  and  opercular  flap  behind  the  long  opercular 
spine  black. 

TRICmURUS  LEPTUBUS 

Six  examples  from  Loando. 

CARANX  ANGOLENS1S,  m 

Head,  3f ;  depth,  4;  D.  VIII— I,  31;  A.  II— I,  27;  P.  n,  20;  V,  I,  5 
scales,  53  in  curved  lateral  line,  and  39  in  straight  portion  with  8  of 
latter  on  caudal  base;  head  width,  2f  its  length;  mandible,  2;  third 
dorsal  spine,  2|;  first  dorsal  ray,  2J;  first  anal  ray,  2§;  upper  caudal 
lobe,  If;  pectoral,  1|;  ventral,  2^;  snout,  3i  in  head,  measured 
from  upper  jaw  tip;  eye,  3f ;  maxillary,  2§;  interorbital,  Z\. 

Body  well  compressed,  elongately  fusiform,  front  profiles  evenly 
convex  and  lower  slightly  more  so  behind  to  greater  depth  at  spinous 
anal  origin.  Caudal  peduncle  slender,  moderately  depressed,  least 
depth  2  and  least  width  3  in  its  length. 

Head  well  compressed,  moderate  in  depth,  pointed,  and  flattened 
sides  converge  more  below.    Snout  conic,  width  1J  its  length.    Eye 
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moderate,  advanced,  elevated,  and  hind  pupil  edge  about  midway  in 
head  length  measured  from  upper  jaw.  Mouth  oblique,  gape  nearly 
straight,  and  mandible  well  protruded.  Lips  fleshy,  somewhat 
narrow.  Maxillary  to  eye  and  upper  edge  not  entirely  slipping 
below  preorbital,  terminal  expansion  2  in  eye.  Short  oblique  groove 
down  from  behind  hind  maxillary  end  when  mouth  closes.  Teeth 
small,  sharp  pointed,  uniserial  largely,  though  at  least  two  rows  in 
front  of  each  jaw.  Bands  of  similar  teeth  on  vomer  and  palatines. 
Tongue  long,  rather  slender,  free  and  round  in  front,  with  two  elongate 
patches  of  minute  simple  teeth.  Mandibular  rami  well  elevated 
inside  mouth.  Nostrils  together,  similar,  or  hind  one  but  slightly 
larger,  fall  at  last  third  in  snout.  Interorbital  broadly  convex, 
median  keel  rising  close  behind  hind  nostril  and  extends  to  spinous 
dorsal.     Opercle  with  few  striae  abovfc  and  forward. 


Fig.  13.— Caranx  anoolknsis. 

Gill-opening  extends  forward  about  midway  in  space  between  hind 
nostril  and  front  eye  edge.  Rakers,  16  +  37,  slender,  lanceolate, 
slightly  longer  than  filaments,  or  three-fifths  of  eye.  Pseudo- 
branchiae  nearly  two-fifths  of  eye.  Isthmus  long  narrow  triangle, 
each  edge  slightly  raised. 

Scales  very  caducous,  with  moderate  concentric  circuli.  Head 
largely  scaly;  snout,  mandible,  and  lips  naked.  Spinous  dorsal  with 
low  basal  scaly  sheath,  and  front  of  soft  dorsal  and  anal  each  with 
scaly  basal  sheath.  Caudal  base  scaled,  also  pectoral  base.  Straight 
portion  of  lateral  line  begins  after  elevated  dorsal  rays.  Scutes 
moderate,  deepest  5  in  greatest  body  depth. 

Spinous  dorsal  small;  slender  spines  pungent;  third  longest,  with 
second  and  fifth  subequal,  depressible  in  a  groove  and  reaching  soft 
dorsal  origin.  Spinous  dorsal  inserted  about  over  first  fifth  in 
pectoral  length,  or  nearly  midway  between  eye  center  and  depressed 
pectoral  tip.  Soft  dorsal  inserted  nearly  over  last  fifth  in  depressed 
pectoral,  or  nearly  midway  between  hind  nostril  and  caudal  base. 
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First  few  front  rays  moderately  elevated,  graduated  down  from  first  or 
longest  ray.  Anal  spines  short,  depressible  in  groove,  posterior  little 
longer,  origin  of  fin  opposite  that  of  soft  dorsal.  Soft  anal,  like  soft 
dorsal,  inserted  about  opposite  pectoral  tip,  or  about  midway  between 
hind  eye  edge  and  caudal  base.  Caudal  well  forked,  small  slender 
lobes  (damaged)  apparently  pointed  and  equal.  Pectoral  moderately 
long,  falcate,  origin  about  level  with  lower  eye  rim.  Ventral  mod- 
erate, little  longer  than  post-ocular  region.  Vent  close  before 
spinous  anal  origin,  well  behind  ventral  tips. 

Color  in  alcohol  dull  brownish  with  somewhat  leaden  tint  on  back, 
sides  and  lower  surface  whitish,  with  silvery  reflections.  Black 
blotch  on  upper  opercle  edge  not  quite  deep  as  vertical  pupil-diameter. 
Fins  all  pale  brownish,  except  large  black  blotch  on  dorsal  near  tip 
and  along  front  edge,  its  diameter  slightly  less  than  eye.  Iris  yellow- 
ish.    Peritoneum  pale. 

Length  about  140  mm.  (caudal  tips  damaged). 

Type.— Cat.  No.  42301  U.S.N.M.  Loando,  Angola.  Wm.  Harvey 
Brown,  U.  S.  Eclipse  Exp.  1889. 

Besides  the  above,  also  Nos.  42302  and  42300,  including  five 
para  types,  same  data.  These  show:  head,  3£  to  3£;  depth,  3$  to 
3 J;  D.  VIII— 1, 31,  sometimes  29  or  32;  A.  II— I,  27  or  28;  scutes,  33 
to  39  in  straight  section  of  lateral  line;  snout,  3  to  3^  in  head  from 
upper  jaw  tip;  eye,  3£  to  3$;  maxillary,  2£  to  2§;  interorbital,  3§ 
to  3|;  length,  120  to  137  mm. 

This  species  is  allied  with  Caranx  ruber  (Bloch)  from  the  West 
Indies  and  falls  within  the  subgenus  Elaphrotoxon.  It  differs  strik- 
ingly; however,  upon  comparison,  in  the  last  dorsal  and  anal  rays 
being  semidetached  or  at  least  much  further  separated  from  their 
penultimate  rays,  suggestive  of  Decapterus.  These  last  isolated 
rays  are,  however,  connected  by  at  least  basal  membranes  with  their 
antecedents. 

Coram  sanctae-hdenae  Valenoiennes '  is  doubtfully  referred  by 
Gunther3  to  Caranx  maruadsi  Schlegel.  Valenciennes  gives  more 
dorsal  (35)  and  anal  rays  (30).  He  says  the  last  dorsal  and  anal  rays 
each  form  a  "fausse  nageorie  bien  distincte."  The  scutes  are  in 
agreement  with  my  Loando  examples.  If  a  Decapterw,  as  allowed 
by  Poey,  it  is  not  satisfactorily  defined. 

(Named  for  Angola.) 

POMADASIS  SUILLUM  (Valenciennes). 

Head,  2f  to  2*;  depth,  2£  to  2J;  D.  X  or  XI,  1 16,  rarely  15;  A. 
HI,  8,  sometimes  9  or  10;  scales  50  to  54  in  lateral  line  to  caudal 
base  and  9  to  14  more  on  latter;   5  to  7  scales  above  lateral  line  to 

t  Hist.  Nat.  Poiss.,  vol.  9,1833,  p.  28.    8alnt©-Helene. 
*  Cat.  Fish.  Brit.  Mas.,  vol.  2, 1860,  p.  428. 
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soft  dorsal  origin  and  12  to  15  below;  snout,  3  to  3^  in  head;  eye,  3± 
to4£;  maxillary,  3}  to  3$;  interorbital,  3  J  to  5.  Back  little  elevated, 
body  well  oompressed;  least  depth  of  caudal  peduncle,  H  to  1£  its 
length,  or  3f  to  3  J  in  head.  Head  width,  2&  to  2\  its  length.  Snout 
conic,  long  as  wide,  little  longer  in  young.  Eye  little  advanced  or 
hind  pupil  edge  midway  in  head  length.  Mouth  small,  well  inclined, 
lower  jaw  slightly  included.  Maxillary  to  front  nostril,  to  hind 
nostril  in  young.  Bands  of  fine  teeth  in  jaws.  Interorbital  convex. 
Hind  preopercle  edge  with  16  denticles,  lower  larger.  Rakers,  n 
6 +  16,  lanceolate,  about  2  in  filaments  and  latter  1}  in  eye.  Scales 
with  8  to  10  basal  striae.  Scales  smaller  along  body  edges  and  fin 
bases.  Tubes  in  lateral  line  simple.  Dorsal  spines  strong,  third,  2£ 
to  2$  in  head;  second  ray,  2$  to  2J.  Second  anal  spine  longest,  2  to  2} 
in  head,  always  slightly  longer  than  third,  first  ray,  2\  to  2}.  Caudal 
emarginate,  li  to  1J  in  head;  pectoral,  l*1*  to  1J;  ventral,  1$  to  1§. 
Color  in  alcohol  brownish  on  back,  sides  and  below  silvery-white. 
Back  above  lateral  line  with  many  dark  obscure  spots,  rather  irregular 
and  broken  into  blotches  though  mostly  in  oblique  rows.  Pale 
lengthwise  subbasal  streaks  on  dorsals  with  pale  brown  above  and 
below.  Round  deep  brown  blotch  on  opercle  above,  slightly  less 
than  eye.    Eight  examples,  140  to  175  mm.  Loando. 

In  this  and  the  following  species  the  long  anal  spines  are  always 
shorter  than  the  first  anal  ray,  whereas  in  P.  jubdini  the  second  at 
least -is  longer.  The  following  species  differs  from  P.  miUum  in  the 
second  spine  constantly  subequal  with  the  third,  and  the  increased 
anal  rays. 

PQMADASIS  BBNNETTII  (Lowe). 

Head,  2§  to  2J;  depth,  2§  to  2f ;  D.  XI,  I,  16;  A.  Ill,  12;  scales, 
52  to  54  in  lateral  line  to  caudal  base  and  6  to  8  more  on  latter;  7  or  8. 
scales  above  lateral  line  to  soft  dorsal  origin  and  13  below;  snout  3& 
to  3$  in  head;  eye,  3  to  3£;  maxillary,  3J  to  3$;  interorbital,  3 J  to 
4}.  Back  scarcely  elevated  and  least  depth  of  caudal  peduncle 
slightly  greater  than  eye.  Head  width  about  2\  its  length.  Snout 
conic,  about  long  as  wide.  Eye  little  advanced  or  hind  pupil  edge 
about  midway  in  head  length.  Mouth  small,  lower  jaw  slightly 
included.  Maxillary  to  front  nostril.  Bands  of  fine  teeth  in  jawB. 
Interorbital  slightly  convex.  Hind  preopercle  edge  with  23  denticles. 
Rakers  n,  6  +  12,  in,  lanceolate,  about  2  in  filaments  or  4  in  eye. 
Scales  with  7  or  8  basal  striae.  Scales  smaller  along  fin  bases  and  body 
edges.  Tubes  in  lateral  line  simple.  Third  dorsal  spine,  2\  in  head; 
first  dorsal  ray,  2f ;  second  anal  spine,  2$;  first  anal  ray,  2.  Caudal 
emarginate,  1J  in  head;  pectoral;  1|;  ventral,  If.  Color  in  alcohol 
brownish  on  back,  sides,  and  below  silvery-white;  above  lateral  line 
traces  of  deeper  brown  obsolete  dots  or  small  spots.    Fins  all  brown- 


Digitized  by 


Google 


284  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  ▼<*•  «* 


ish,  spinous  dorsal  tinged  with  dusky.    Two  examples,  83  to  137 
mm.,  one  from  Loando  and  the  other  from  Elmina,  Ashantee. 

DENTEX  MACROPHTHALMUS  (Block). 

Head,  2$  to  2J;  depth,  2{  to  $;  D.  XII,  10,  i;  A.  Ill,  8,  i;  scales,  52 
or  53  in  lateral  line  to  caudal  base  and  6  or  7  more  on  latter;  6  scales 
above  lateral  line,  13  below;  snout,  3£  to  3|  in  head;  eye,  3£  to  3£; 
maxillary,  2£  to  2$;  interorbital,  3J  to  4;  rakers,  9  to  11  +  17  or  18, 
Cheek  with  7  rows  of  scales.  Length  of  3  examples,  298  to  325  mm. 
Loando. 

These  agree  well  with  a  small  Italian  example. 

PAGELLUS  EKYTHRINUS  (Ltauueos). 

Head,  2^;  depth,  2\ ;  D.  XII,  10,  i;  A.  Ill,  10,  i;  scales,  55  in 
lateral  line  to  caudal  base  and  5  more  on  latter;  4  scales  above 
lateral  line  to  second  dorsal  origin,  13  below;  snout,  3  in  head;  eye, 
3$;  maxillary,  3;  rakers  iv,  I +  10,  lanceolate,  half  of  filaments  and 
latter  1$  in  eye;  length,  200  mm.    Loando. 

Agrees  with  a  series  of  Mediterranean  examples  of  all  ages,  which 
show  rakers  4  or  5+8  to  10.  The  scales  of  all  show  8  or  9  basal 
striae. 

PAGELLUS  MORMYRUS  (Linnaeus). 

One  from  Loando. 

D1PLODUS  SASGDS 

One  example.     Loando. 

TILAPIA  ANDEBSONn  (< 

Head,  2\  to  2};  depth,  2£ ;  D.  XV  or  XVI,  11  or  12;  A.  Ill,  8  to  11; 
scales,  19  to  21  in  upper  section  of  lateral  line,  10  to  13  in  horizontal 
section  to  oaudal  base  and  2  or  3  more  on  latter;  3  scales  above 
upper  lateral  line  to  soft  dorsal  origin,  8  below  from  horizontal 
lateral  line  to  spinous  anal  origin;  9  or  10  predorsal  scales;  snout  2£ 
to  3  in  head;  eye,  3$  to  4$;  maxillary,  3f  to  3£;  interorbital,  2$  to  3. 
Body  elongately  ellipsoid.  Least  depth  of  oaudal  peduncle,  2\  to  2£ 
in  head.  Head  width,  1£  to  1}  its  length.  Snout  length,  four-fifths 
its  width,  long  as  wide  in  young.  Eye  advanoed,  or  hind  pupil  edge 
slightly  before  middle  in  head  length;  eye  center  about  midway  in 
head  in  young.  Mouth  small,  jaws  about  even.  Maxillary  extends 
very  little  beyond  nostril,  slightly  more  so  in  young.  Teeth  in  young, 
36  in  outer  upper  row  and  30  in  outer  lower  row,  all  well  notched, 
and  2  to  4  inner  inconspicuous  rows  of  tridentate  teeth.  Adult 
teeth,  70  in  each  outer  row  and  6  to  8  inner  irregular  flows.  Inter- 
orbital, convex.  Rakers,  4  +  22,  or  about  3  +  10  in  young,  short, 
lanceolate;  4  in  filaments,  and  latter  equal  eye.  Scales,  cycloid; 
basal  striae  about  13  in  young,  16  to  18  in  adult;  cirouli  mos  ly 
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oomplete.  Cheek  with  2  or  3  rows  of  scales.  Scales  on  breast 
small,  25  to  27  before  ventral  origin  to  isthmus.  Lateral  line  with 
simple  tubes.  Spinous  dorsal  edge  notched;  sixth  spine,  2\  to  2$  in 
head.  Soft  dorsal  and  anal  end  in  long  points  behind  or  about  two- 
fifths  in  caudal;  fifth  dorsal  ray,  1  \  to  I \  in  head;  third  anal  spine, 
2\  to  2\\  fourth  anal  ray,  1$  to  If.  Caudal  slightly  emarginate 
behind.  Pectoral  with  upper  median  rays  longest  to  middle  of  soft 
anal  base,  1  to  If  in  head;  ventral,  l^  to  1J.  Ventral  spine,  half 
or  less  than  fin  length;  long  pointed  first  ray  nearly  to  soft 
anal  origin.  Color  in  alcohol  brownish,  eaoh  scale  with  median 
small  round  pale  spot.  Pectoral  uniform;  other  fins  all  more  or 
less  with  small  round  pale  spots,  mostly  terminal  on  ventral.  Operole 
with  slaty-black  blotch  little  less  than  eye.  Eleven  examples,  109 
to  203  mm.    Quanza  River  at  Cunga. 

TILAPIA  HEUDELOTI  A.  Dnmerfl. 

Head  2£  to  3tV;  depth,  2  to  2$;  D.  XV  or  XVI,  10  to  14;  A.  Ill, 
8  to  11;  scales,  18  to  21  in  upper  section  of  lateral  line,  9  to  15  in 
horizontal  seotion  to  caudal  base,  and  2  or  3  more  on  latter;  2  or  3 
scales  above  upper  lateral  line  to  soft  dorsal  origin  and  6  to  8  below 
lower  lateral  line  to  spinous  anal  origin;  8  to  11  predorsal  scales; 
snout,  2\  to  3i  in  head;  eye,  3\  to  4;  maxillary,  3£  to  4;  interorbital, 
2\  to  3J.  Body  elongately  ellipsoid.  Least  depth  of  caudal  pedun- 
cle, \\  to  2\  its  width.  Head  width,  1J  to  2J  its  length.  Snout 
long  as  wide;  length  about  four-fifths  its  width  in  young.  Eye 
advanced;  hind  pupil  edge  about  midway  in  head  length  in  young; 
with  age,  front  pupil  edge  about  midway.  Mouth  small,  lower  jaw 
slightly  included,  sometimes  slightly  protrudes  in  young.  Maxillary 
little  beyond  nostril  in  young,  halfway  beyond  to  eye  with  age. 
Outer  teeth  about  32  and  lower  30  in  young,  all  well  notched,  and 
2  or  3  inner  inconspicuous  rows  of  tridentate  teeth,  well  separated 
from  outer  rows.  Adult  teeth,  50  above  and  25  below  in  outer  row, 
all  well  notched,  and  4  inner  irregular  rows  of  less  conspicuous  tri- 
dentate teeth  in  each  jaw,  well  separated  from  outer  row.  Inter- 
orbital convex.  Rakers,  4  -f  10,  short,  lanceolate,  half  of  filaments, 
or  1}  in  eye.  Scales  cycloid;  basal  striae,  11  to  14;  circuli  mostly 
complete.  Cheek  with  2  or  3  rows  of  scales.  Scales  on  breast 
small,  24  to  26  before  ventral  origin  to  isthmus.  Tubes  in  lateral 
line  simple,  or  occasional  small  irregular  accessory  branch.  Spinous 
dorsal  edge  notched;  last  spine,  1£  to  2§  in  head.  Soft  dorsal  and 
anal  end  in  long  points  behind  or  about  two-thirds  in  caudal,  fifth 
dorsal  ray,  1  +  1{  to  2  in  head;  third  anal  spine,  2J  to  2£;  fifth  anal 
ray,  1+^  to  2.  Caudal  slightly  emarginate  behind,  1-f  J  to  1J  in 
head.  Pectoral  with  upper  median  rays  longest,  not  quite  to  vent 
or  within  an  eye-diameter  of  anal  to  anal  in  young;  l  +  {  to  1£  in 
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head;  ventral,  l+i  to  1J.  Ventral  spine,  two-fifths  of  fin,  whioh 
reaches  far  back  as  pectoral  tips  extend.  Color  in  alcohol  olive- 
brownish,  generally  largely  uniform  in  adult;  young  with  about  8 
dark  vertical  bands.  Blackish  opercular  blotch  little  less  than  eye- 
diametei.  Black  blotch  about  size  of  pupil  at  soft  dorsal  origin, 
larger  and  ocellate  in  young,  and  with  4  or  5  dark  oblique  streaks 
behind,  much  broader  and  fewer  in  young.  Several  dark  bars  on  last 
anal  rays  in  adult.     Length,  49  to  225  mm.     - 

The  above  account  from  8  examples  from  the  Quanza  River, 
besides  an  adult  from  the  St.  Pauls  River,  in  Liberia,  and  26  examples 
from  the  Beyah  River,  at  Elmina,  in  Ashantee,  all  previously  listed. 

TILAPIA  CABRAE  Boolenger. 

Head,  2};  depth,  2  to  2J;  D.  XV,  12  or  13;  A.  Ill,  9  or  10;  scales, 
21  or  22  in  upper  section  of  lateral  line,  10  to  13  in  horizontal  section 
to  caudal  base,  and  2  to  4  more  on  latter;  2  or  3  scales  above  upper 
lateral  line  to  soft  dorsal  origin,  and  7  or  8  below  from  horizontal 
lateral  line  to  spinous  anal  origin;  10  to  12  predorsal  scales;  snout, 
2|  to  3J  in  head;  eye,  3$  to  4;  maxillary,  3£  to  3J;  interorbital,  2$ 
to  2§.  Body  rather  deeply  ellipsoid,  with  predorsal  usually  somewhat 
prominent.  Head  width  about  half  its  length.  Snout  length  about 
four-fifths  to  five-sixths  its  width.  Eye  advanced,  or  hind  pupil 
edge  slightly  before  middle  in  head  length  in  young,  scarcely  median 
in  larger  examples.  Mouth  small;  jaws  about  even.  Maxillary 
extends  slightly  beyond  nostril  in  young,  or  two-fifths  in  space 
beyond  to  eye  in  larger  examples.  Teeth  in  small  examples,  36  in 
upper  outer  row  and  40  in  lower  outer  row,  all  well  notched,  and  3  or 
4  inner  rows  of  smaller  tridentate  teeth  in  each  jaw.  Adult  teeth 
similar;  outer  in  both  jaws  50  and  inner  rows  7  or  8.  Interorbital 
convex.  Rakers,  4  +  13  or  14,  short,  lanceolate,  3  in  filaments  or 
1§  in  eye.  Scales  cycloid,  basal  striae  14  to  16,  circuli  mostly  com- 
plete. Cheek  with  3  or  4  rows  of  scales.  Scales  on  breast  small, 
21  or  22  before  ventral  origin  to  isthmus.  Lateral  line  with  simple 
tubes.  Spinous  dorsal  edge  notched,  last  spine  If  to  If  in  head. 
Soft  dorsal  and  anal  end  in  long  points  two-fifths  to  one-half  in 
caudal;  fifth  dorsal  ray,  1J  to  U  in  head,  third  anal  spine  2  to  2}, 
fourth  anal  ray  1J  to  l\.  Caudal  convex  behind,  1J  in  head.  Pec- 
toral variably  to  vent,  occasionally  to  anal;  1^  to  1J  in  head;  ven- 
tral, 1  to  1^.  Ventral  spine,  1§  to  1}  of  fin  and  reaches  further  than 
pectoral,  or  at  least  to  anal.  Color  in  alcohol  olive-brownish  gener- 
ally, largely  uniform.  Trunk  with  5  or  6  inconspicuous  dusky  ver- 
tical bands,  obsolete  with  age.  Blackish  opercular  blotch  less  than 
eye.  Dusky  blotch  at  soft  dorsal  origin  less  than  eye,  less  defined 
with  age.  Last  dorsal  and  caudal  rays  with  small  round  pale  spots 
surrounded  with  deeper  brownish.  Five  examples,  183  to  187  mm., 
from  the  Quanza  River  at  Cunga. 
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HEMICHROMIS  FASCUTUS  Peters. 

Seven  examples  from  the  Quanza  River. 

LAGOCEPHALUS  LAEV1GATUS  (LiBMena). 

One  from  Loando,  476  mm.,  compared  with  an  example  of  equal 
size  from  Cape  May,  New  Jersey,  is  indistinguishable.  Also  2 
smaller  examples,  260  and  450  mm.,  same  data.  The  lateral  line 
seems  variable  in  some  cases  and  may  appear  broken  or  several 
times  interrupted.  Also  2  young  in  poor  preservation,  included 
previously  under  Sierra  Leone,  have  3-rooted  conspicuous  abdominal 
spines.  Sides  of  body,  especially  below  pectoral,  with  many  large 
blackish  round  spots,  nearly  large  as  pupil.  Back  blue-black,  sides 
and  below  bright  silvery-white. 

SPHEROmES  SPENGLEBI  (Bloch). 

Upon  comparison  with  a  series  of  examples  from  Massachusetts, 
Florida,  the  Bahamas,  and  St.  Martins,  West  Indies,  my  Loando 
example  differs  in  coloration.  In  American  material  the  caudal 
always  shows  a  dark  or  black  basal  and  terminal  crossband,  and 
though  present  in  the  Angola  example,  narrower  and  with  the  addi- 
tion of  a  broad  dark  median  bar.  The  black  round  spots  on  the  side 
of  the  head  and  trunk  below  are  fewer,  only  about  6  distinct  as  4 
before  pectoral  and  2  behind,  though  very  pale  traces  of  others  exist. 
Several  larger  black  blotches  below  eye  and  slightly  backward  do  not 
occur  in  the  American  examples,  though  conspicuous  in  the  Loando 
example.  Evermann  and  Marsh  1  figure  an  inflated  example  of  S. 
spengleri  which  differs  from  a  nearly  inflated  Bahama  example  before 
me  in  the  dark  blotches  being  so  far  removed  from  the  pectoral,  as 
in  all  my  material  the  seventh  blotch  is  behind  and  scarcely  at  all 
below  the  pectoral  base.  The  row  is  also  continuous  and  not  broken 
before  the  caudal  peduncle  in  my  material,  and  the  upper  3  spots 
behind  the  pectoral,  though  present,  are  much  higher. 

ELEOTBIS  VTTTATA  A.  Dwnfcfl. 

Head,  2$  to  3;  depth,  4  to  4$;  D.  VI— I,  8,  i;  A.  I,  8,  i;  scales 
38  from  shoulder  to  caudal  base  medially,  and  8  more  on  latter;  17 
scales  transversely  between  soft  dorsal  and  anal  origins;  44  pre- 
dorsal  soales;  snout,  4$  in  head;  eye,  6 J;  maxillary,  2$ ;  interorbital,  4. 
Body  depressed  in  front,  compressed  behind.  Head  width,  1}  its 
length.  Caudal  peduncle  long,  compressed;  least  depth,  If  its  length 
and  3 J  in  head.  Snout  wide,  convex;  length  half  its  width.  Eye 
well  advanced;  hind  edge  at  first  third  in  head  measured  from 
mandible  tip.    Maxillary  nearly  to  hind  pupil  edge,  greatly  inclined; 

«  Bull  (J.  8.  Fish  Comm.,  vol.  20,  pt.  1,  J  900,  p.  267,  fig.  79. 
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expansion,  1$  in  eye.  Teeth,  fine,  in  rather  broad  bands.  Mandible 
protrudes  little  in  front.  Tongue  wide,  smooth,  free;  front  slightly 
emarginate.  Front  nostril  midway  in  snout  and  hind  one  olose 
over  upper  front  eye  edge.  Interorbital  depressed  concavely.  Pre- 
opercle  with  concealed  spine  directed  down.  Rakers  about  4  +  6 
rudimentary  tubercles  and  filaments  nearly  equal  eye.  Scales  on 
predorsal,  about  spinous  dorsal  base,  head,  breast,  and  belly,  cycloid, 
circuli  complete,  and  basal  striae  about  18.  Scales  on  trunk  largely 
ctenoid;  basal  striae  about  32.  Muzzle,  most  of  mandible,  cheeks  in 
front  and  below,  naked.  First  dorsal  inserted  about  midway  between 
front  pupil  edge  and  hind  dorsal  ray  base,  second  spine  2\  in  head. 
Soft  dorsal  inserted  about  midway  between  pectoral  origin  and 
middle  of  caudal  peduncle  length;  seventh  ray  2  in  head,  also  seventh 
anal  ray  same.  Caudal  long,  rounded,  \\  in  head,  pectoral  1J, 
ventral  2. 

Color  in  aloohol  deep  warm  brown,  paler  on  under  surfaces  of  head 
and  abdomen.  Deep  brown  streak  from  eye  to  shoulder,  where 
widening  as  broad  blackish  band  to  upper  basal  part  of  caudal. 
Back  and  sides  also  mottled  with  deep  brown.  Two  dark  streaks 
back  over  oheek  from  lower  hind  eye  edge  and  branohiostegal  region 
mottled  with  dull  umber,  also  muzzle.  Iris  brown.  Fins  all  finely 
orossbarred  with  deep  brown,  coarser  bands  on  spinous  dorsal. 
One  from  the  Quanza  River,  165  mm. 

MAPO  SOPORATOR  (Valenciennes). 

Head,  3  to  3J;  depth,  4§  to  4 \\  D.  VI— I,  8,  i  or  9,  i;  A.  I,  8,  i; 
scales,  36  to  38  from  shoulder  to  caudal  base  medially  and  3  or  4 
more  on  latter;  13  to  16  scales  transversely  between  soft  dorsal  and 
anal  origins;  26  to  33  predorsal  scales;  snout,  3|  to  4£  in  head;  eye, 
4i  to  5J;  maxillary,  2  J  to  2£;  interorbital,  6f  to  8.  Body  moderately 
compressed.  Caudal  peduncle  moderately  long,  well  oompressed; 
least  depth  about  three-fourths  to  four-fifths  its  length,  or  2\  to  2\ 
in  head.  Head  width,  If  to  1 J  its  length.  Snout  rather  broad, 
convex;  length,  two-thirds  to  three-fourths  its  width.  Eye  well  ad- 
vanced; center  near  first  third  in  head  length,  which  is  more  baokward 
in  smaller  examples; impinging  on  upper  profile.  Maxillary  to  hind 
pupil  edge  in  smaller  example,  to  eye  in  larger.  Jaws  about  equal. 
Teeth  villiform,  outer  row  enlarged,  in  narrow  bands  in  jaws.  Tongue 
thiok,  smooth,  free,  with  slight  median  notch  in  front.  Front  nostril 
little  nearer  eye  than  snout  tip  and  hind  nostril  close  before  eye. 
Interorbital  concave.  Rakers,  six  short,  weak,  inconspicuous  rudi- 
mentary tubercles;  filaments  about  half  of  eye.  Scales  crowded  on 
predorsal,  breast,  and  belly.  Predorsal  scales  cycloid,  with  about 
14  basal  striae  and  circuli  rather  obsolete.  Head  naked,  except 
occiput.     Body  scales  ctenoid;  circuli  distinct  and  about  22  to  32 
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basal  striae.  First  dorsal  inserted  little  nearer  snout  tip  than  last 
dorsal  raj  base,  or  about  midway  between  snout  tip  and  sixth  dorsal 
raj  base;  first  spine,  H  to  2  in  head.  Soft  dorsal  inserted  little 
nearer  caudal  base  than  eye,  seventh  or  eighth  rays,  1 J  to  2^  in  head. 
Anal  opposite,  similar.  Caudal  rounded;  H  to  1J  in  head;  pectoral, 
li  to  1£;  ventral,  1}  to  1§. 

Color  in  alcohol  uniform  brown,  paler  or  whitish  on  under  surface 
of  head  and  abdomen.  About  5  broad  darker  crossbands  and  each 
row  of  scales  with  longitudinal  dark  streak.  Head  mottled  brownish 
above  and  on  sides.  Dusky  blotch  size  of  pupil  close  behind  eye, 
which  brown.  Dorsals  and  caudals  finely  crossbarred  with  darker; 
other  fins  brownish.    Length,  85  to  125  mm. 

One  from  the  Quanza  River  at  Cunga,  and  the  others  previously 
listed  as  5  from  the  Elmina  River  in  Ashantee  and  1  from  Mount 
Coffee  in  Liberia.  An  examination  of  scales  of  Florida  and  Bermuda 
examples  shows  them  in  complete  agreement  with  the  above. 

10.  Cape  Town,  Cape  Colont. 

Though  the  literature  of  South  African  ichthyology  is  quite  exten- 
sive, most  is  recent.  The  first  f  aunal  work  is  contained  in  Sir  Andrew 
Smith's  account  of  the  fishes  in  his  Zoology  of  South  Africa.1  Later 
Bleeker 3  and  Castelnau s  described  some  species,  Gunther  a 
Lojihotesf  and  more  recently  numerous  papers  have  appeared  by 
Boulenger,*  Gilchrist,*  Gilchrist  and  Thompson,7  and  Thompson.^ 
Five  species  were  obtained  by  the  Eclipse  expedition. 

LIZA  RAMADA  (Bbeo). 

Head,  3$ ;  depth,  4;  D.  IV-1, 8;  A.  Ill,  9;  scales,  44  from  shoulder 
to  caudal  base  medially  and  4  more  on  latter;  14  scales  between  soft 
dorsal  and  anal  origins;  32  predorsal  scales;  snout,  34  in  head; 
eye,  6;  maxillary,  4;  interorbital,  2J.  Rakers  about  40+60  fine,  1\ 
in  filaments  and  latter  1  +  &  eye-diameters.    Preorbital  edge  rather 

»  Zool.  S.  A.,  Pisces,  vol.  4, 1849, 31  pis.    (letterpress  not  numbered). 

•  Nat.  Tijds.  Ned.  Ind.,  vol.  31,  I860,  pp.  49-80.  Nat.  Tijds.  Dlerk.,  vol2,  1863,  pp.  75-76,  250-969.  Versl. 
K.  Aks.  Wet.  Amsterdam,  voL  15, 1868,  pp.  466-469. 

•  Compte  Rendu  Acad.  Set,  Paris,  vol.  1,  I860,  788-789. 
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•  Trans.  8.  Afric.  Phllos.  8oc.,  vol.  10, 1899,  p.  vm.  Marine  Invest.  8.  Afrie.,  voL  1, 1901  (1902),  No.  6, 
pp.  97-179;  voL  2, 1902,  pp.  101-113,  6  pis.;  vol.  3, 1903,  pp.  13-16, 18  ph.,  pp.  203-211, 10  pis.;  vol.  4, 1908, 
pp.  43-171, 14  pis.  Trans.  Roy.  Soc  8.  Afric,  vol.  3, 1913,  pp.  33-35,  ng.  Marine  Biol.  Rep.  Union  8.  Afric, 
No.  1,1913,  pp.  46-66. 

'  Ann.  8.  Afric.  Mus., vol.  6, 1908,  pp.  97-143,  pp.  145-206,  pp.  213-279;  vol.  11, 1911,  pp.  29-68,  pp.  321-463, 
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coarsely  serrated.  Alar  flap  in  pectoral  axil  well  developed.  Pec- 
toral; 13  in  head.  First  dorsal  spine  longest.  Dull  olive  above, 
sides  brassy,  also  lower  surface.    Length,  262  mm. 

Compared  with  Mediterranean  examples,  155  to  237  mm.  long,  the 
rakers  were  found  shorter,  very  fine,  and  about  long  as  the  filaments,  the 
latter  equal  to  the  eye.  Their  rakers  are  50  to  72+66  to  90  on  the 
right  arch,  and  50  to  72  +  65  to  96  on  the  left  arch.  The  scales  of 
the  Mediterranean  examples  have  8  to  10  basal  radii,  while  the 
African  example  has  12  to  14,  a  condition  of  age. 

SCOMBER  COLIAS  GmeHn. 

Head,  3£;  depth,  5;  D.  VIII-11,  10  +  5;  A.  m,  9  +  5;  snout,  3 J  in 
head;  eye,  4J;  maxillary,  2J;  interorbital,  3$.  Body  rather  cylin- 
drical, but  slightly  compressed.  Head  width  half  its  length.  Snout 
conic;  width,  l\  its  length;  1J  in  smaller  example.  Eye  large,  with 
broad  adipose  lid.  Maxillary  to  pupil.  Teeth  minute,  uniserial  in 
jaws  and  on  palatines.  Few  small  teeth  each  side  of  vomer.  Tongue 
sharp  pointed,  free.  Front  nostril  simple  pore  about  three-fourths  of 
eye-diameter  before  eye,  and  hind  nostril  short  slit  close  before  eye. 
Interorbital  convex,  flattened  medially.  Rakers,  17  +  30,  finely  lan- 
ceolate, nearly  long  as  eye,  but  slightly  shorter  than  filaments. 
Scales  small,  largest  behind  pectoral  base.  Lateral  line  complete* 
Spinous  dorsal  midway  between  front  nostril  and  soft  dorsal  origin; 
fin  halfway  to  latter;  second  spine,  2 J  in  head;  first  branched  dorsal 
ray,  5}.  Anal  inserted  slightly  behind  soft  dorsal  origin,  similar. 
Caudal  well  forked.  Pectoral  reaches  about  halfway  in  depressed 
spinous  dorsal,  2 J  in  head;  ventral,  2 J  and  inserted  about  first 
fourth  in  pectoral.  Air-bladder  present.  Color  in  alcohol  olive- 
brown  on  back,  marked  with  obscure  darker  oblique  streaks,  which 
appear  as  obscure  dusky  spots  or  blotches  below  lateral  line  along 
upper  sides.  Pectoral  axil  deep  brown;  other  fins  all  pale.  Length, 
406  mm. 

Evermann  and  Kendall  have  compared  Atlantic  and  Pacific 
examples  of  the  previously  admitted  cosmopolitan  Scomber  japonicus 
Houttuyn,  pointing  out  that  S.  colias  of  the  Atlantic  is  valid  in  its 
smaller  head,  more  advanced  spinous  dorsal,  etc.1  My  comparison 
of  Atlantic  examples  from  such  remote  places  as  New  Jersey,  Italy, 
and  the  present,  do  not  exhibit  characters  of  specific  value.  The 
New  Jersey  and  Italian  examples  have  12  to  15  +  25  to  30  rakers. 

TRACHTJHUS  SEMISPINOSUS  (Nlbwoo). 

Head,  3£;  depth,  4;  D.  VIII— I,  32;  A.  11—1,27;  scutes,  36+38; 
snout,  3$  in  head  from  upper  jaw  tip;  eye,  3£;  maxillary,  2f ;  inter- 
orbital, 3£.    Body  well  compressed,  fusiform,  deepest  at  spinous 


1  Proc  U.  a  Nat.  Mas.,  ltll,  p.  88. 


Digitized  by 


Google 


ko.2294.  FISHES  FROM  WEST  AFRICA—FOWLER.  291 

dorsal.  Head  pointed,  lower  profile  more  inclined.  Snout  long  as 
broad.  Eye  large,  adipose  eyelids  wide,  hind  pupil  edge  midway 
in  head  length.  Maxillary  to  pupil.  Lower  jaw  protrudes.  Teeth 
minute,  simple,  uniserial  in  jaws.  Row  of  similar  teeth  on  palatines 
and  small  patch  on  vomer.  Tongue  pointed,  free.  Nostrils  together, 
nearly  width  of  pupil  before  upper  front  eye  edge.  Interorbital 
convex.  Rakers  about  18  +48,  lanceolate,  slender,  equal  filaments  or 
about  1}  in  eye.  Pseudobranchiae  about  three-fifths  of  gill-filaments. 
Scales  small,  scutes  in  lower  straight  section  of  lateral  line  broader. 
Spinous  dorsal  origin  about  midway  between  front  eye  edge  and  soft 
anal  origin  in  vertical,  third  spine  longest.  Soft  dorsal  inserted 
nearly  midway  between  front  nostril  and  caudal  base,  front  rays 
little  elevated.  Soft  anal  similar,  inserted  about  midway  between 
hind  eye  edge  and  caudal  base.  Caudal  (tips  damaged)  about  1$  in 
head.  Pectoral  not  quite  to  soft  anal  origin.  Ventral  close  behind 
pectoral  base,  three-fourths  to  spinous  anal  and  vent  close  before  latter. 
Color  in  alcohol  uniform  brownish,  paler  below,  and  body  largely  with 
brassy  reflections.  Black  opercular  spot  little  smaller  then  pupil. 
Pectoral  axil  black.  Other  fins  all  pale  brownish.  Dorsal  tip  and 
outer  portions  of  soft  dorsal  and  anal  each  with  dark  brownish  tinge. 
Length,  331  mm. 

Though  I  have  no  European  examples  for  comparison,  the  above 
seems  to  agree  with  Nilsson's  account,1  he  giving  but  75  scutes,  of 
which  were  38  spiny. 

POMATOMUS  SALTATRH  (Lbuwew). 

Head,  3£;  depth,  3 };  D.  VIII— II,  25;  A.  II,  28;  scales  in  latera 
line  (damaged)  85  (?)  to  caudal  base  and  6  more  on  latter,  9  above,  and 
16  below;  snout,  3 J  in  head,  measured  from  upper  jaw  tip;  eye,  6; 
maxillary,  2XV;  interorbital,  3 J.  Rakers,  3+8,  three-fourths  of 
filaments,  and  latter  1J  in  eye.  Pectoral,  If  in  entire  head  length. 
Brown  blotch  at  pectoral  base.     Length,  396  mm. 

I  have  no  examples  over  a  foot  in  length  for  comparison,  and  these 
from  Massachusetts,  New  Jersey,  and  Rio  Janeiro.  They  all  show 
but  1 1  developed  rakers  on  the  lower  arch,  the  formula  so  far  examined 
always  3  +  11.  The  scales  show  no  differences  except  characters  of 
age.  The  American  examples  have  but  few  scale  denticles,  and 
usually  with  the  numerous  circuli  unbroken,  likely  due  to  their 
adolescence.  The  Cape  example  has  strongly  denticulated  scales 
and  several  basal  striae. 

DENTEZ  ARGYROZONA  Vafeacfeniu*. 

Head,  2$;  depth,  2§;  D.  XII,  10,  i;  A.  Ill,  8;  scales,  56  in  lateral 
line  to  caudal  base  and  about  7  more  on  latter;  7  scales  above  lateral 

>  Prodr.  Ich.  Scand.,  1833,  p.  88.    In  Finn.  Codano  &  Marl  Norvcgte. 
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line  and  15  below;  about  60  predorsal  scales;  snout,  3-jV  in  head;  eye, 
4f ;  maxillary,  2$;  interorbital,  3f. 

Body  well  compressed,  contour  elongately  ellipsoid.  Caudal 
peduncle  compressed,  least  depth  If  its  length.  Head  elongately 
triangular,  upper  profile  slightly  more  inclined,  well  compressed 
with  flattened  sides  but  slightly  constricted  below.  Snout  convex, 
slightly  so  in  profile  and  width  about  1 J  its  length.  Eye  large,  little 
elevated,  advanced  so  hind  pupil  edge  about  midway  in  head  length. 
Maxillary  to  pupil,  expansion  slightly  less  than  half  of  eye.  Teeth 
uniserial.  Two  large  curved  canines  in  front  of  each  jaw  and  front 
pair  of  smaller  ones  in  upper.  Upper  teeth  smaller  than  lower,  less 
developed,  and  largely  concealed  in  coriaceous  lips.  Vomer  and 
palatines  entire.  Tongue  depressed,  pointed,  little  free.  Nostrils 
close  together,  little  before  eye.  Interorbital  convex.  Greatest 
preorbital  width  equals  eye.  Preopercle  edge  entire.  Rakers  about 
10  +  17,  three-fifths  of  filaments,  which  1§  in  eye.  Scales  finely 
ctenoid,  largely  uniform,  though  smaller  on  top  of  head,  caudal  base, 
and  sheaths  along  bases  of  vertical  fins.  Cheek  with  8  rows  of  scales. 
Axillary  ventral  scaly  flap  2\  in  fin.  Lateral  line  of  simple  tubes. 
Dorsal  origin  slightly  behind  pectoral  origin;  spines  slender,  fourth 
spine,  2$  in  head.  Soft  dorsal  origin  about  midway  between  bases  of 
caudal  and  fourth  dorsal  spine,  rays  sloping  down  behind  and  first 
3$  in  head.  Spinous  anal  inserted  about  opposite  soft  dorsal  origin; 
second  spine  4  in  head,  though  third  (damaged)  longest.  Soft  anal 
like  soft  dorsal.  Caudal  well  emarginate  behind;  upper  lobe  H  in 
head.  Pectoral  nearly  to  vent,  which  close  before  vent,  1J  in  head; 
ventral,  2. 

Color  in  alcohol  uniform  brownish  generally,  silvered  and  brassy 
reflections  on  sides  below,  which  region  also  generally  paler.  Iris, 
brown.     Fins,  dull  brown.     Length,  293  mm. 
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DESCRIPTIONS  OF  NEW  SPECIES  OF  MOLLUSCA  FROM  THE 
NORTH  PACIFIC  OCEAN  IN  THE  COLLECTION  OF  THE 
UNITED  STATES  NATIONAL  MUSEUM. 


By  William  Healey  Dall, 
Honorary  Curator  of  MoUusks,  United  States  National  Museum. 


INTRODUCTION, 

In  preparing  a  census  of  the  shell-bearing  Marine  Mollusca  of  the 
west  coast  of  North  America  from  the  Arctic  Sea  to  San  Diego, 
California,  with  the  view  of  compiling  a  classified  checklist  of  these 
animals,  it  became  necessary  to  review  the  entire  fauna  of  the  west 
coast  of  both  Americas,  as  it  proved  that  the  range  of  many  species 
is  far  greater  than  had  hitherto  been  assumed.  The  National  Col- 
lection is  probably  the  richest  in  the  world  for  the  region  indicated, 
including  the  dredgings  of  the  United  States  Bureau  of  Fisheries 
steamer  Albatross,  as  well  as  the  contributions  of  a  multitude  of 
collectors  during  nearly  half  a  centuiy.  The  presence  of  the  types  of 
species  described  by  Gould,  Carpenter,  and  Stearns  among  the  earlier 
collectors  has  facilitated  the  accurate  determination  of  many  more 
or  less  obscure  forms.  Among  the  species  examined,  especially 
those  from  warmer  waters  and  from  depths  not  reached  by  private 
collectors,  there  were  found  many  which  seemed  to  be  undescribed. 

In  order  to  avoid  the  publication  in  the  checklist  of  manuscript 
names  or  the  omission  of  species  needed  for  completeness,  it  has 
seemed  best  to  prepare  diagnoses  of  such  forms  as  appear  clearly 
new.  This  has  already  been  done  in  another  publication  for  the 
group  of  Chitons  and  for  the  family  of  Turritidae  (formerly  known  as 
the  Pleurotomidae)  and  the  latter  difficult  group  fully  illustrated. 
It  is  hoped  that  the  other  unfigured  species  may  be  illustrated  later, 
but  under  present  conditions  the  best  that  could  be  done  was  the 
preparation  of  full  and  exact  diagnoses  and  measurements.  The 
types  of  these  new  species  are,  with  hardly  an  exception,  preserved  in 
tie  National  Collection. 

A  thorough  and  exhaustive  collection  of  the  mollusca  of  the 
Panamic  fauna  is  still  a  desideratum  and  can  hardly  fail,  when  made, 
to  enormously  increase  the  number  of  species  known,  especially 
among  the  minute  forms.  There  are  particular  areas  like  the  Gulf 
of  Dulce  in  Central  America  and  the  St.  Elena  region  on  the  north- 
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western  coast  of  South  America  which  promise  rich  returns  to  the 
explorer.  From  the  latter  region  Cuming  many  years  ago  obtained 
material  which  kept  the  British  naturalists,  Broderip,  Sowerby,  and 
Reeve  busy  for  a  score  of  years  describing  and  illustrating  his  har- 
vest of  new  forms.  And  yet  Cuming  seems  to  have  collected  very 
few  of  the  smaller  species. 

From  California  northward  more  exhaustive  work  has  been  done, 
though  there  are  notable  gaps,  many  miles  in  extent,  where  dredging 
has  never  been  attempted  and  shore  collections  are  practically  un- 
known. The  character  of  the  coast  does  not,  in  such  regions,  lend 
itself  to  easy  investigation.  Nevertheless  we  may  consider  the  gen- 
eral fauna  as  fairly  well  known,  though  still  affording  the  prospect  of 
many  novelties. 

If  we  regard  that  region  where  a  given  genus  is  represented  by  the 
greatest  number  of  specific  forms  as  being  probably  the  center  of 
origin  for  species  of  that  group,  the  conclusion  is  quite  obvious  that 
the  Oregonian  fauna  taken  in  its  widest  sense  is  the  parental  source  of 
the  greater  part  of  the  boreal  mollusks  of  the  world.  On  the  other 
hand,  if  the  meager  fauna  of  the  boreal  Atlantic  be  taken  as  the 
focus  6i  origin,  the  reverse  would  be  true,  and  the  differentiation  of 
specific  forms  be  greatest  at  the  most  distant  area  of  migration, 
other  things  being  equal. 

The  Tertiary  faunas  present  much  the  same  problem  when  ana- 
lyzed, but  in  some  instances  suggest  the  possibility  of  reciprocal 
migration;  particular  types  appearing  later  in  America  than  in 
Europe,  and  the  opposite.  There  can  be  no  doubt,  however,  that 
migration  of  species  in  the  boreal  region  between  the  two  hemis- 
pheres was  more  easy  and  the  routes  more  open  in  the  Pliocene  and 
ate  Miocene  than  at  any  subsequent  period.  In  the  tropical  region, 
however,  the  reverse  appears  to  be  true,  intercommunication  be- 
tween the  two  oceans  having  been  finally  interrupted  at  the  end  of  the 
Oligocene  period.  In  my  report  on  the  collections  of  the  Albatross 
in  the  Panamic  region  I  have  called  attention  to  the  remarkable 
differences  which  have  resulted  from  this  cause  in  the  composition  of 
the  Caribbean  and  Panamic  mollusk  faunas. 

The  explorations  of  the  Albatross  in  the  Okhotsk  Sea  and  on 
the  coasts  of  northern  Japan  and  eastern  Siberia,  taken  with  those 
of  the  Canadian  Arctic  Expedition  and  others  on  the  American  side, 
have  cleared  up  many  obscurities  in  our  conception  of  the  geographi- 
cal distribution'  of  boreal  mollusks.  We  know  now  that  the  Asiatic 
fauna,  even  near  Bering  Strait,  notwithstanding  its  geographical 
approximation  is  measurably  distinct  from  that  of  the  American 
coasts,  and  that  the  latter  on  the  Arctic  shores  extends  without 
Greenlandic  admixtures  far  to  the  eastward  of  the  Mackenzie  River 
delta.    Of  course  there  is  the  expected  admixture  of  characteristically 


Digitized  by 


Google 


MO.  2395. 


NEW  NORTH  PACIFIC  MOLLUBKS—DALL. 


295 


polar  forms  at  the  west  and  a  few  species  of  the  Qregonian  fauna 
reach  both  coasts  of  the  Pacific,  but  only  sufficient  to  contrast  with 
the  body  of  the  Asiatic  fauna. 

In  the  present  paper  the  locality  of  the  type  specimen  under 
description  and  the  number  of  the  type  in  the  Museum  Register  is 
given;  the  entire  range  covered  by  the  species  as  far  as  now  known 
will  appear  in  the  Checklist  when  issued.  The  manuscript  of  the 
latter  is  ready  for  the  printer  and  together  with  the  already  published 
Checklist  of  the  bivalves  will  cover  all  the  marine  mollusca  of  the 
region  specified  except  the  Nudibranchs  and  Cephalopods  which  are 
referred  to  specialists. 

The  number  of  new  forms  described  in  the  present  paper  is  222, 
of  which  26  are  from  the  region  of  the  Gulf  of  California,  4  from  the 
Panamic  region,  9  from  the  Galapagos  Islands,  18  from  Japan  and 
the  adjacent  Asiatic  coast,  and  the  remainder  from  San  Diego, 
northward  on  the  American  coast  to  the  Arctic  Sea.  Only  the  latter 
group  will  be  included  in  the  checklist,  the  others  being  extralimital. 
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DESCRIPTIONS  OF  THE  SPECIES. 
ACTBOCINA  SMDEtNA,  new 


Shell  minute,  white,  with  yellowish  periostracum,  of  about  four 
whorls  with  a  very  minute  subglobular  hardly  projecting  glossy 
nucleus;  summit  of  spire  with  the  whorl  but  little  raised,  flattish  but 
not  excavated  between  the  suture  and  the  bluntly  rounded  shoulder; 
shell  in  front  of  the  shoulder  subcylindrio,  with  fine  axial  incremental 
lines;  aperture  narrow,  outer  lip  thin,  nearly  straight,  rounding  in 
front  into  the  rather  wide,  slightly  excavated  pillar  which  near  the 
body  carries  a  single  strong  plait;  body  with  a  thin  coat  of  enamel, 
the  umbilical  region  slightly  impressed  but  imperforate;  length,  4; 
diameter,  2  mm.    U.  S."  Nat.  Mus.  Cat.  No.  271492. 

7)/pe4ocaliiy. — San  Diego,  California,  C.  R.  Orcutt.  The  range 
of  this  species  extends  southward  to  San  Salvador. 

ACTBOCINA  MAGDALENENS1S,  sew  optto*. 

Shell  small,  slender,  subcylindrio,  translucent  white,  polished,  with 
four  whorls,  the  nucleus  minute,  subglobular,  transparent;  suture 
distinct,  more  or  less  channeled,  spire  short  but  distinctly  turrited 
aperture  narrow,  outer  lip  straight,  rounding  below  into  the  thickened 
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pillar  which  has  a  3trong  plait  with  a  groove  behind  it,  the  body  with 
a  slight  glaze;  length,  6.7;  diameter,  2.5  mm.  U.  S.  Nat.  Mus.  Cat. 
No.  218410. 

Type-locality.— Magdalena  Bay,   Lcwer  California,  collected  by 
C.  R.  Orcutt. 

RETUSA  XYSTRUM,  new  i 


Shell  minute,  white,  subcylindrio,  the  aperture  as  long  as  the  shell, 
the  whoris  involved,  with  a  deep  pit  at  the  apex,  slightly  wider  in 
front;  very  little  constricted  around  the  middle;  sculpture  of  ex- 
tremely fine  close  longitudinal  grooves  covering  the  whole  surface; 
the  base  produced,  imperforate;  the  aperture  very  narrow,  outer  lip 
straight,  as  long  as  the  shell,  3imple,  sharp,  rounding  into  the  base; 
length  of  the  shell,  3;  maximum  diameter,  1  mm.  U.  S.  Nat.  Mus. 
Cat.  No.  273985. 

Type-locality. — Dredged  at  San  Diego,  California,  by  C.  R.  Orcutt. 
Also  found  at  San  Pedro. 

RETUSA  PAZIANA,  »ow  spades. 

Shell  minute,  white,  with  an  involved  spire,  above  which  is  a  rather 
large  perforation;  the  general  form  is  subcylindrio,  wider  anteriorly, 
obscurely  widely  constricted  about  the  middle  of  the  shell,  rounded 
at  the  summit,  the  aperture  as  long  as  the  shell;  sculpture  wholly 
axial,  of  fine,  sharp,  close  vertical  grooving  extending  over  the  whole 
shell,  with  no  perceptible  spiral  sculpture;  aperture  very  narrow 
except  at  the  base,  rising  somewhat  above  the  summit  of  the  shell; 
base  rounded,  pillar  simple  with  no  chink  behind  it;  height,  3;  maxi- 
mum diameter,  1.4  mm.    U.  S.  Nat.  Mu3.  Cat.  No.  211418. 

Type-locality. — U.  S.  Fish  Commission  station  2823,  off  La  Paz, 
Gulf  of  California,  in  26  fathoms  broken  shell. 

RETUSA  GALAPAGANA,  new  apedea. 

Shell  minute,  white,  involved,  with  a  deep  pit  at  the  apex,  the 
aperture  as  long  as  the  shell;  form  subcylindrio,  the  diameter  slightly 
larger  anteriorly,  the  middle  of  the  whorl  feebly  constricted,  the 
whorl  at  the  summit  rounded;  the  entire  shell  axially  closely  sharply 
grooved;  outer  lip  thin,  sharp,  aperture  very  narrow  behind  the  base, 
pillar  simple,  rounding  into  the  basal  lip;  height  of  shell,  3;  maximum 
diameter,  1.5  mm.    U.  S.  Nat.  Mus.  Cat.  No.  1949766. 

TypeJocality. — U.  S.  Fish  Commission  station  2813,  at  the  Gala- 
pagos Islands,  in  40  fathoms,  coral  sand;  temperature  at  surface, 
81°  F. 

VOLVUUKLLA  COOPERI,  aew  i 


Shtoll  subcylindrio,  white,  in  the  young  with  a  very  short  spine,  the 
adult  having  the  spine  obsolete  or  even  absent,  involved,  bluntly 
rounded  at  each  extremity,  the  aperture  as  long  as  the  shell:  surface 
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entirely  smooth;  aperture  parallel  with  the  body,  very  narrow,  body 
with  no  perceptible  enamel,  pillar  very  short,  thickened,  slightly 
reflected  with  a  minute  chink  behind  it;  length  of  shell,  9.5;  diam- 
eter, 3.6  mm.    U.  S.  Nat.  Mu3.  Cat.  No.  105501. 

Type-locality. — Scammon  Lagoon,  Lower  California,  collected  by 
Henry  Hemphill.    Its  range  extends  north  to  San  Pedro,  California. 

This  is  larger,  smoother,  and  less  distinctly  spinose  in  the  adult 
than  any  other  west  coast  species. 


VOLVULKLLA  CALIFOBNICA,  mw  i 

SheH  minute,  polished,  white,  elongate-ovate,  involved,  with  a 
short  apical  spine;  axial  sculpture  of  very  faint  incremental  lines; 
spiral  sculpture  of  microscopic  striae  near  the  anterior  end;  axis 
imperforate;  aperture  as  long  as  the  shell,  outer  lip  reaching  to  the 
end  of  the  spine,  from  which  it  is  separated  by  a  narrow  groove, 
laterally  straight,  anteriorly  rounding  to  the  slightly  thickened 
pillar;  body  with  a  coat  of  enamel  which  extends  to  the  pillar  and 
the  spine;  length,  4;  diameter,  1.7  mm.  U.  S.  Nat.  Mus.  Cat.  No. 
211303. 

Type-locality. — U.  S.  Fish  Commission  station  2902,  off  Santa  Rosa 
Island,  California,  in  53  fathoms  sandy  mud;  the  bottom  tempera- 
ture, 45°  F. 

VOLVULKLLA  PANAMICA,  mw  *«cIm. 

Shell  small,  involved,  ivory  white,  smooth  except  for  very  faint 
incremental  lines,  apex  with  a  small  short  sharp  spine  extending 
beyond  the  edge  of  the  outer  lip;  form  subcylindric,  aperture  very 
narrow  with  a  deep  apical  sulcus,  base  rounded,  pillar  very  short 
with  a  slight  twist;  length  of  shell,  4.25;  diameter,  1.75  mm.  U.  S. 
Nat.  Mus.  Cat.  No.  212654. 

Type-locality. — Panama  Bay  at  station  2799,  in  29$  fathoms, 
U.  S.  Fish  Commission. 


VOLVULKLLA  CATHABIA,  new  i 

Shell  small,  plump,  ovate,  ivory  white,  involved,  with  a  hardly 
perceptible  point  at  the  apex;  surface  polished;  aperture  almost  or 
quite  equal  in  length  to  the  shell,  narrow,  widet  in  front,  the  outer  Up 
nearly  straight  laterally;  near  the  apex  and  at  the  pillar  the  enamel 
on  the  body  is  slightly  reflected  with  a  free  edge;  there  are  a  few 
hardly  perceptible  spiral  striae,  with  wider  interspaces,  near  the 
anterior  end;  the  shell,  for  so  small  a  species,  is  relatively  thick; 
length  of  shell,  2.75;  diameter,  1.8  mm.  U.  S.  Nat.  Mus.  Cat.  No. 
211784. 

Type-locality. — U.  S.  Fish  Commission  station  2794,  in  Panama 
Bay,  in  62  fathoms,  sand;  bottom  temperature,  60°  F. 
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VOLVULELLA  CALLICEBA,  aew  i 

Shell  minute,  involved,  white,  with  a  short  spine  at  the  apex,  sub- 
cylindrical,  almost  equally  attenuated  at  both  ends,  smooth  and  pol- 
ished, the  outer  lip  slightly  falling  short  of  the  end  of  the  spine, 
laterally  straight,  rounding  gently  into  the  pillar  lip  in  front;  aper- 
ture not  quite  as  long  as  the  shell,  the  body  polished,  a  slight  thick- 
ening on  the  pillar  lip;  length,  3.5;  diameter,  1  mm.  U.  S.  Nat. 
Mus.  Cat.  No.  1949766. 

Type-locality. — U.  S.  Fish  Commission  station  2813,  off  the  Gala- 
pagos Islands,  in  40  fathoms,  coral  sand. 


SCAPHANDBB  WTLLETTI,  n«w  i 

Shell  small,  yellowish  white,  of  about  four  whorls,  the  apex  sunken 
but  exposed  in  a  pit  bounded  by  a  sharp  carina,  the  shell  wider 
anteriorly;  surface  with  faint  incremental  lines  crossed  obliquely  by 
minute  vermicular  sculpture,  which  is  more  nearly  spiral  about  the 
middle  of  the  shell  and  visible  only  under  a  lens;  aperture  narrow 
behind,  wider  and  produced  in  front,  the  edge  of  the  outer  lip  pro- 
duced to  form  the  apical  carina,  laterally  straight  and  rounded  to  the 
pillar  in  front;  umbilical  region  covered  with  a  smooth  layer  of  enamel, 
pillar  concave,  axis  twisted;  height  of  shell,  12.5;  maximum  diameter, 
7;  diameter  at  apex,  2  mm.    U.  S.  Nat.  Mus.  Cat.  No.  216405. 

Type-locality. — Forrester  Island,  Alaska;  George  Willett. 

DIAPHANA  BRUNNBA,  new  apMte. 

Shell  small,  reddish  brown,  thin,  with  a  small  subglobular  nucleus 
and  about  three  whorls,  separated  on  the  flattish  summit  by  a  rather 
deep  suture;  the  last  whorl  rather  large,  swollen,  widest  in  front; 
surface  smooth;  aperture  not  quite  as  long  as  the  shell,  narrow 
behind,  expanded  in  front;  outer  lip  thin,  nearly  straight,  rounding 
into  the  pillar  lip  which  is  reflected  over  but  does  not  close  a  narrow 
umbilical  chink;  inner  lip  thinly  glazed,  the  axis  not  gyrate;  height 
of  shell,  5;  diameter,  3.5  mm.     U.  S.  Nat.  Mus.  Cat.  No.  208718. 

Type-localiiy. — Harbor  of  St.  Paul,  Kodiak,  Alaska;  in  15  to  20 
fathoms,  gravelly  bottom.    Collected  by  W.  H.  Dall. 

DIAPHANA  CAUFORNICA,  n«w  apMte. 

Shell  translucent  and  whitish,  thin,  the  brown  soft  parts  showing 
through,  subcylindric,  the  nucleus  minute,  globular,  with  about  three 
subsequent  whorls;  the  spire  blunt  with  the  whorls  rounded  narrowly 
above  a  deep  suture;  surface  smooth  except  for  faint  incremental 
lines,  polished;  aperture  as  long  as  the  shell,  posterior  sulcus  small, 
outer  lip  thin,  sharp,  straight,  axis  imperforate,  pillar  lip  thin,  body 
hardly  glazed;  height,  4.5;  diameter,  2.5  mm.  U.  S.  Nat.  Mus.  Cat. 
No.  130561. 
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Type-locality. — Long  Beach,  California;  collected  by  Miss  Shepard, 
now  Mrs.  Oldroyd. 

CYUCHNELLA  (BULLINELLA)  DIEGENSIS,  new  species. 

Shell  small,  thin,  cylindric,  white,  with  a  pale  straw-colored  peri- 
ostracum  with  reddish  brown  spiral  lines  on  the  base  and  near  the 
apex;  whorls  involved,  the  apex  exhibiting  a  funicular  depression 
ending  in  a  minute  perforation;  the  surface  smooth  and  polished 
except  for  faint  incremental  lines;  aperture  very  narrow,  the  outer 
lip  thin,  straight,  recurving  deeply  around  the  apex,  at  the  base 
receding  and  rounding  into  the  simple,  thickened  pillar  lip;  body 
with  a  slight  glaze;  length  of  shell,  8;  diameter,  3.5  mm.  U.  S.  Nat. 
Mus.  Cat.  No.  209071. 

Type-locality. — U.  S.  Fish  Commission  station  4359,  off  Point 
Loma,  San  Diego  County,  California,  in  98  to  191  fathoms,  muddy 
bottom. 

BULLARIA  QUOYANA,  sew 


This  is  Bulla  quoyi  A.  Adams,  1850,  but  not  of  Gray,  1843.     The 
species  ranges  from  Catalina  Island,  California,  to  Acapulco,  Mexico. 


HAMINOEA  OLGAE,  m* 

Shell  large,  thin,  very  light  yellowish  green  or  reddish  brown, 
inflated,  with  the  outer  lip  rising  high  above  the  sunken  and  impervi- 
ous spire;  the  apical  depression  not  carinate,  the  axis  gyrate  and 
widely  pervious;  outer  lip  arcuate,  thin,  sharp,  rounding  into  the 
pillar  below;  axial  sculpture  confined  to  low  narrow  irregular  wrinkles, 
stronger  distally;  spiral  sculpture  of  minute,  close-set,  slightly  wavy 
striae  over  the  whole  surface;  the  inner  lip  with  a  thin  coating  of 
whitish  enamel;  height  of  shell,  27;  diameter,  16  mm.  U.  S.  Nat. 
Mus.  Cat.  No.  216812. 

Type-locality. — Sandspit,  Peavine  Pass,  Olga,  Washington,  collected 
by  C.  C.  Engberg.  The  species  ranges  to  Lower  California,  at  San 
Quentin  Bay. 

The  nearest  relative  of  this  species  is  H.  vesicvla  Gould,  which  is 
uniformly  smaller,  paler,  with  a  shorter  body  and  wider  axial  gyration. 

PHILINE  BAKERI,  now  species. 

Shell  minute,  translucent,  of  two  or  more  whorls,  enfolded,  except 
the  subglobular  nucleus  by  the  last  whorl;  apex  blunt;  last  whorl 
narrow,  obliquely  expanded  in  front;  sculp ture  of  numerous  fine 
incised  punctate  spiral  lines  with  wider  interspaces;  axis  gyrate, 
pervious;  aperture  as  long  as  the  shell,  narrow  behind  with  a  very 
slight  sulcus,  but  widely  expanded  in  front;  outer  lip  thin,  sharp, 
straight,  inner  lip  hardly  glazed;  height,  2;  diameter,  1.25  mm.  U.  S. 
Nat.  Mus.  Cat.  No.  225194. 
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Type-locality. — Off  the  South  Coronado  Island  in  3  to  6  fathoms ; 
collected  by  Dr.  Fred  Baker. 

PHILINE  HKMPHH1J,  mw  species. 

Shell  small,  greenish-white,  thin,  of  about  three  whorls,  the  last 
enveloping  the  others,  the  axis  gyrate,'  widely  pervious;  apex  de- 
pressed, not  perforate,  bluntly  rounded;  aperture  as  long  as  the  shell; 
surface  smooth,  except  for  a  few  microscopic  spirals  near  the  summit 
and  faint  incremental  lines;  outer  lip  thin,  a  deep  sulcus  between  it 
and  the  spire;  the  middle  part  of  the  lip  much  produced,  the  anterior 
part  receding  and  curving  roundly  into  the  thin  pillar  lip,  the  body 
hardly  glazed;  height,  5;  diameter,  3  mm.  U.  S.  Nat.  Mus.  Cat.  No. 
211753. 

Type-Jocdiity. — U.  S.  Fish  Commission  station  2936,  off  Cape  San 
Quentin,  Lower  California,  in  359  fathoms;  bottom  temperature, 
49°  F. 

CBYPTOGEMMA  EIDOLA,  new  spedes. 

Shell  small,  white,  covered  with  an  olivaceous  periostracum,  and 
with  four  whorls  exclusive  of  an  apical  whorl  or  two  (which  in  the 
specimens  is  always  eroded),  suture  distinct,  the  edge  of  the  whorl 
in  front  of  it  slightly  thickened;  spiral  sculpture  on  the  upper  whorls 
of  a  somewhat  blunt  peripheral  keel,  undulated  more  or  less  toward 
the  apex  and  obsolete  on  the  last  whorl;  other  sculpture  of  minute, 
broken,  irregular,  more  or  less  oblique,  usually  punctate  impressed 
lines;  aperture  simple,  the  outer  lip  sharp,  the  body  erased,  white, 
the  canal  short,  somewhat  recurved;  height  of  four  whoife,  15;  of 
last  whorl,  10;  diameter,  7  mm.     U.  S.  Nat.  Mus.  Cat.  No.  212336a. 

Type4ocality. — Off  San  Diego,  California,  in  822  fathoms,  mud; 
U.  S.  Fish  Commission. 

OKYPTOGEMMA  OREGONENSIS,  new  species. 

Shell  small,  white,  with  a  pale  olivaceous  periostracum,  and  more 
than  four  whorls,  the  apex  always  eroded,  the  suture  distinct,  the 
whorl  in  front  of  the  suture  as  far  as  the  shoulder  flattish;  shoulder 
of  the  whorl  strongly  marked,  angular,  coronated  by  the  ends  of 
(on  the  penultimate  whorl  about  25)  straight,  protractively  oblique 
narrow  ribs  with  subequal  interspaces,  becoming  obsolete  on  the 
base  of  the  last  whorl;  incremental  lines  more  or  less  distinct  but 
not  regular;  spiral  sculpture  of  one  or  two  feeble  impressed  lines 
on  the  whorl  above  the  shoulder,  and  three  or  four  widely  spaced 
threads  on  the  base,  though  the  region  of  the  canal  is  free  from 
spiral  sculpture;  aperture  narrow,  anal  sulcus  wide  and  shallow, 
outer  lip  produced,  thin,  body  and  pillar  erased,  canal  rather  short, 
axis  pervious;  height  of  four  whorls  11;  of  last  whorl,  7;  diameter, 
5  mm.    U.  S.  Nat.  Mus.  Cat.  No.  214243. 
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•    Type-locaUty. — U.  S.  Fish  Commission  station  3346,  off  Tillamook 
Bay,  Oregon,  in  786  fathoms,  ooze;  bottom  temperature,  37.3°  F. 

BOBSONELLA  CIVITELLA,  new  specjes. 

Shell  fusiform,  elongate,  acute,  of  a  pale  buff  color,  of  eight  or 
more  whorls,  the  nucleus  defective,  the  suture  distinct,  not  appressed; 
axial  sculpture  of  (on  the  penultimate  whorl,  9)  short  prominent 
ribs  conspicuous  only  on  the  periphery  and  obsolete  on  the  later 
part  of  the  last  whorl,  the  incremental  lines  are  also  rather  con- 
spicuous; there  is  no  spiral  sculpture  except  a  few  faint  lines  on  the 
anal  fasciole  which  is  adjacent  to  the  suture;  in  addition  to  the 
above  there  are  minute  oblique  striae  often  punctate,  with  wider 
interspaces  which  cross  the  incremental  lines  almost  at  right  angles; 
these,  hardly  visible  except  under  a  lens,  give  the  surface  a  vermi- 
culate  aspect;  aperture  rather  narrow,  the  anal  sulcus  wide  and 
shallow,  the  outer  lip  strongly  protractively  arcuate,  thin,  simple; 
inner  lip  with  a  thin  wash  of  callus,  pillar  straight  with  a  single 
plait,  throat  yellowish,  canal  wide,  straight;  height  of  shell,  19; 
of  last  whorl,  11.5;  of  aperture,  8;  diameter,  6.5  mm.  U.  S.  Nat. 
Mus.  Cat.  No.  209034. 

Type4ocality. — U.  S.  Fish  Commission  station  4310,  off  Point 
Loma,  California,  in  71  to  75  fathoms  sandy  mud. 

The  plait  on  the  pillar  is  invisible  from  the  aperture. 

LORA  FIORA,  new  species. 

Shell  small,  grayish  white,  acute,  with  a  small  subglobular  nucleus 
and  six  subsequent  whorls  moderately  rounded  and  with  a  slight 
shoulder;  suture  distinct,  not  appressed;  spiral  sculpture  of  (on  the 
penultimate  whorl  in  front  of  the  shoulder  about  6)  incised  lines, 
with  wider  interspaces,  overrunning  the  ribs;  on  the  last  whorl  this 
sculpture  extends  to  the  canal;  axial  sculpture  of  (on  the  last  whorl 
about  17)  short  rounded  ribs  extending  from  the  shoulder,  where 
they  are  most  prominent,  over  the  periphery  and  obsolete  on  the 
base;  there  are  also  fairly  distinct  incremental  lines;  aperture  short, 
wide,  with  a  feeble  anal  sulcus  and  hardly  differentiated  canal; 
outer  lip  thin,  simple,  inner  lip  erased;  throat  whitish;  height  of 
shell,  9.75;  of  last  whorl,  6;  of  aperture,  4;  diameter,  4  mm.  U.  S. 
Nat.  Mus.  Cat.  No.  220399a. 

Type-locality. — Adakh  Island,  Aleutians,  in  15  fathoms,  mud  and 
sand;  collected  by  W.  H.  Dall. 

LORA  CASENTINA,  new  species. 

Shell  small,  white,  with  about  five  whorls,  the  nucleus  decor- 
ticated, the  whorls  with  a  subangular  shoulder  in  front  of  the  anal 
fasciole;  axial  sculpture  of  (on  the  penultimate  whorl  about  20) 
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low,  thread-like  ribs  extending  from  the  shoulder  to  the  succeeding 
suture,  but  more  or  less  obsolete  on  the  last  whorl;  spiral  sculpture 
of  faint  feeble  striae  on  the  fasciole,  in  front  of  the  shoulder  of 
numerous  close-set  fiattish  small  threads,  extending  uniformly  to  the 
canal;  anal  sulcus  shallow;  outer  lip  slightly  arcuate,  inner  lip 
erased;  pillar  short,  straight;  canal  hardly  differentiated;  height  of 
shell,  9;  of  last  whorl,  7;  diameter,  5  mm.  U.  S.  Nat.  Mus.  Cat. 
No.  209257. 

TypeJocality. — U.  S.  Pish  Commission  station  4538,  off  Point 
Pinos  light,  Monterey  Bay,  California,  in  795  to  871  fathoms,  sand. 

LORA  GALGANA,  aew  species. 

Shell  white,  under  a  yellowish  periostracum,  of  six  or  more  obtusely 
shouldered  whorls,  the  apex  decorticated,  the  suture  appressed; 
axial  sculpture  on  the  earlier  whorls  of  about  18  protractively  oblique 
rounded  ribs,  slightly  angulate  at  the  shoulder,  feeble  on  the  fasciole 
and  crossing  the  whorls  except  on  the  last  whorl  where  they  grad- 
ually become  obsolete;  the  whole  surface  is  spirally  sculptured  with 
fine  close-set  threads,  here  and  there  one  a  little  more  prominent 
than  the  rest,  others  near  the  canal  coarser;  anal  sulcus  wide  and 
shallow;  outer  lip  arcuate,  inner  lip  erased;  canal  moderately  long, 
slightly  recurved;  height  of  shell,  15;  of  last  whorl,  11;  diameter, 
6  mm.    U.  S.  Nat.  Mus.  Cat.  No.  214173. 

Type-locality. — U.  S.  Fish  Commission  station  3330,  Bering  Sea, 
north  of  Unalaska  in  351  fathoms,  sand. 

LORA  AM1ATA,  new  spedes. 

Shell  elevated,  rugose,  white  under  a  pale  yellow  periostracum, 
with  six  subtabulate  whorls,  the  nucleus  decorticated,  suture  obscure, 
closely  appressed;  spiral  sculpture  of  an  angle  at  the  shoulder, 
between  which  and  the  suture  are  four  or  five  close-set  small  equal 
threads;  in  front  of  the  shoulder  is  a  constriction  beyond  which  are 
about  a  dozen  deep  grooves  with  wider  rounded  interspaces  which 
are  finely  spirally  striated;  on  the  canal  there  are  crowded  small 
threads;  axial  sculpture  of  about  15  short  ribs  extending  from  the 
shoulder,  which  they  nodulate,  to  the  periphery  only;  aperture 
narrow  with  a  shallow  anal  sulcus;  outer  lip  thin,  inner  lip  erased, 
canal  straight  and  short;  height  of  shell,  15;  of  last  whorl,  10.5;  of 
aperture,  8;  diameter,  7  mm.    U.  S.  Nat.  Mus.  Cat.  No.  214219. 

Type-locality. — Off  Belkoffski,  Alaska,  in  15  to  75  fathoms,  shelly 
bottom;  collected  by  W.  H.  Dall. 

LORA  RASSINA,  new  species. 

Shell  small,  white,  with  a  small  (decorticated)  nuclear  whorl  and 
five   subsequent   slightly   shouldered   whorls;  suture   distinct,   not 


Digitized  by  LjOOQIC 


304  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  tol.  M. 

appressed;  axial  sculpture  of  (on  the  last  whorl  about  20)  narrow- 
rounded  ribs  extending  from  the  suture  over  the  periphery  but  more 
or  less  obsolete  on  the  base;  the  interspaces  wider;  spiral  sculpture 
of  numerous  close-set  rounded  threads  over  the  whole  surface  but  not 
nodulating  the  ribs;  anal  sulcus  very  shallow,  outer  lip  thin,  nearly 
straight,  inner  lip  erased,  canal  very  short,  hardly  differentiated 
from  the  aperture;  height  of  shell,  10;  of  last  whorl,  7;  diameter, 
5.5  mm.    U.  S.  Nat.  Mus.  Cat.  No.  214224. 

Type-locality. — U.  S.  Fish  Commission  station  3305,  in  Bering  Sea, 
southwest  of  Hagmekter  Island  in  23  fathoms,  mud;  bottom  tem- 
perature, 41.8°  F. 

PmLBERTU  CAPANIOLA,  o«w  specie*. 

Shell  small,  strongly  sculptured,  yellowish  white,  elevated,  with 
about  six  whorls,  including  the  smooth  minute  nucleus  of  about  one 
whorl;  suture  distinct,  rather  deep,  whorls  well  rounded;  axial 
sculpture  of  (on  the  last  whorl  11,  omitting  the  final  varix)  narrow 
rounded  ribs  with  a  slight  shoulder,  extending  to  the  canal,  with 
wider  interspaces,  both  crossed  by  the  spirals  but  without  nodula- 
tion;  spiral  sculpture  of  (on  the  spire  in  front  of  the  shoulder  about  4) 
well-defined  cords  with  narrower  interspaces,  which  become  more  or 
less  obsolete  on  the  last  whorl;  aperture  narrow,  the  anal  sulcus 
shallow,  and  producing  no  very  marked  fasciole;  outer  lip  infolded, 
thick,  with  a  varical  swelling  behind  it,  simple  within;  body  erased, 
pillar  short,  straight;  canal  hardly  differentiated;  height  of  shell, 
6.5;  of  last  whorl,  4;  of  aperture,  3.5;  diameter,  3  mm.  U.  S.  Nat. 
Mus.  Cat.  No.  150992a. 

Type-locality. — Near  San  Diego,  southeast  of  Point  Loma,  in  12  to 
15  fathoms;  collected  by  Dr.  Fred  Baker. 

MANGILIA  (KUBTZIELLA)  ALESIDOTA,  new  apedea. 

Shell  small,  yellowish,  with  on  the  last  whorl  a  faint  dark  band  in 
front  of  the  suture  and  an  obscure  dark  line  at  the  periphery,  with  a 
dark  flush  on  the  canal;  with  six  whorls,  including  a  minute  smooth 
nucleus  followed  by  a  minutely  reticulated  second  whorl,  and  then  by 
the  adult  sculpture;  suture  distinct,  slightly  appressed,  the  anal 
fasciole  occupying  the  space  between  it  and  an  angular  shoulder; 
axial  sculpture  of  (on  the  penultimate  whorl,  15)  narrow,  sharp, 
arcuate  ribs  extending  from  the  suture  over  the  periphery,  with 
wider  interspaces;  there  are  also  minute  incremental  lines  roughening 
the  spirals;  spiral  sculpture  of  numerous  minutely  channeled  grooves 
with  wider  flattish  interspaces  (the  latter  sometimes  with  a  smaller 
median  groove)  covering  the  whole  surface;  aperture  narrow,  with  a 
wide  very  shallow  anal  sulcus;  outer  lip  thin,  sharp,  body  erased, 
pillar  straight,  axis  pervious,  gyrate;  canal  hardly  differentiated; 


Digitized  by 


Google 


Ma  2296.  NEW  NORTH  PACIFIC  MOLLUSKS—DALL.  305 

height  of  shell,  7.5;  of  last  whorl,  5.2;  of  aperture,  3.5;  diameter, 
3  mm.    U.  S.  Nat.  Mus.  Cat.  No.  56913. 

Ih/peJocaltiy.— Catalina  Island,  California;  W.  H.  Dall. 

MANGUJA  (KURTZIELLA)  TEKSA,  ntw  sp*d«». 

Shell  small,  thin,  slender,  acute,  yellowish  with  a  narrow  periph- 
eral brown  band,  which  on  the  spire  lies  just  behind  the  suture; 
with  seven  and  a  half  whorls,  including  the  polished  nucleus,  which 
begins  with  a  small  coil  then  becomes  more  inflated  and  finally  pre- 
sents a  peripheral  keel  before  the  normal  adult  sculpture  begins; 
axial  sculpture  of  (on  the  last  whorl  about  13)  narrow  rounded  ribs 
with  much  wider  interspaces,  extending  over  the  base  on  the  last 
whorl  and  most  prominent  at  the  periphery  on  the  spire;  there  are 
also  fine  incremental  lines  which  in  unworn  specimens  make  the 
sculpture  minutely  imbricated;  suture  distinct,  appressed,  and  more 
or  lees  undulated  by  the  ribs;  anal  fasciole  wide,  constricted,  forming 
a  slight  shoulder  to  the  whorl  in  front  of  it;  spiral  sculpture  of  fine 
close  scabrous  revolving  threads  over  the  whole  surface;  aperture 
narrow,  outer  lip  thin,  simple,  with  a  wide  shallow  anal  sulcus,  the 
body  erased,  the  pillar  straight,  attenuated  in  front,  canal  short, 
hardly  differentiated;  height  of  shell,  11;  of  last  whorl,  6.5;  of  aper- 
ture, 5;  diameter,  3.5  mm.    U.  S.  Nat.  Mus.  Cat.  No.  133910. 

Type-locality.— San  Diego,  California;  Miss  J.  M.  Cooke. 

AGATHOTOMA  POMAJtA,  mw  tpedM. 

Shell  small,  fusiform,  solid,  with  six  moderately  convex  whorls, 
the  nucleus  small,  subglobular,  smooth  (slightly  decorticated) ;  axial 
sculpture  of  (on  the  penultimate  whorl  11,  on  the  last  whorl  9) 
prominent,  slightly  shouldered  ribs  with  wider  interspaces,  the  ribs 
undulating  the  appressed  suture;  spiral  sculpture  of  close-set  alter- 
nated threads  over  the  whole  surface  except  between  the  shoulder 
and  the  suture,  which  is  arcuately  striated  by  the  incremental  lines; 
aperture  narrow,  straight,  the  anal  sulcus  moderate,  the  outer  lip 
thickened,  simple,  the  inner  lip  with  a  wash  of  enamel;  the  canal 
hardly  differentiated;  height  of  shell,  7;  of  aperture,  4;  diameter, 
3  mm.    U.  S.  Nat.  Mus.  Cat.  No.  152746. 

TypeAocality. — San  Pedro,  California;  H.  Lowe. 

The  shell  is  discolored  so  the  normal  color  can  not  be  determined. 

ZETEKIA  CUBTA,  new  ■period. 

Shell,  small,  short,  solid,  inflated,  of  a  brownish  color,  nucleus 
minute  smooth,  succeeded  by  about  three  subsequent  strongly  sculp- 
tured whorls;  suture  distinct;  axial  sculpture  of  (on  the  penultimate 
whorl  about  15)  narrow,  sharp,  similar  riblets  with  wider  interspaces, 
this  sculpture  extending  over  the  base;  spiral  sculpture  of  (on  the 
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last  whorl  about  16)  even  regular  similar  threads  with  subequal 
interspaces  which  pass  over  but  do  not  nodulate  the  ribs;  aperture 
narrow,  outer  lip  thickened,  crenulate  by  the  sculpture,  not  reflected; 
anal  sulcus  shallow  but  conspicuous;  pillar  lip  smooth,  the  pillar  with 
a  layer  of  enamel  with  a  raised  edge,  canal  short,  deep,  but  hardly 
differentiated.  Height  2.3;  diameter  1.6  mm.  U.  S.  Nat.  Mus.  Cat. 
No.  214266. 

Type-locality. — Panama  Bay  in  29  fathoms,  U.  S.  Bureau  of  Fish- 
eries, Station  2799. 

Genus  CANCELLARIA  Lamarck,  1799. 

After  a  careful  examination  of  the  literature,  including  the 
arrangement  by  Dr.  Jousseaume,  I  have  come  to  the  conclusion 
that  the  Californian  species  of  the  genus  CanceUaria  in  its  wider 
sense  can  not  properly  be  included  in  any  of  the  groups  into  which 
it  has  been  hitherto  divided.  I  have  therefore  proposed1  for  them 
the  subgeneric  name  of  Progdbbia  in  honor  of  William  M.  Gabb, 
an  indefatigable  worker  in  recent  and  fossil  Conchology  and  one  of 
the  earliest  paleontologists  on  the  west  coast.  The  type  is  Cancel- 
laria  cooperi  Gabb,  one  of  the  finest  and  probably  the  largest  species 
of  Cancdlaria  living.  The  hirsute  species  like  0.  crawfordiana  Dall 
may  be  regarded  as  forming  a  section  Omwfordina. 

ADMETE  RHYSSA,  new  ■pedes. 

Shell  small,  white,  with  an  olivaceous  periostracum,  a  loosely 
coiled  (decorticated)  nucleus,  and  about  four  subsequent  whorls 
separated  by  *  distinct  suture;  axial  sculpture  of  (on  the  last  whorl 
a  dozen)  rather  narrow,  nearly  vertical  ribs,  which  extend  from 
suture  to  suture  on  the  spire  and  from  the  suture  to  the  margin  of 
the  base  in  the  last  whorl,  with  wider  interspaces;  incremental  lines 
rather  marked;  spiral  sculpture  of  (on  the  spire  four,  on  the  last 
whorl  eight)  prominent  threads  with  wider  interspaces,  overriding 
the  ribs  and  coming  to  a  node  when  they  intersect  them;  the  base 
nearly  smooth  except  for  one  or  two  minor  threads  near  the  canal; 
aperture  semilunate,  the  outer  lip  thin,  body  with  a  thin  layer  of 
enamel;  pillar  with  three  oblique  plaits,  canal  shallow,  short,  with 
a  faint  fasciole;  height  of  shell,  7;  of  last  whorl,  5;  diameter,  4.5 
mm.    U.  S.  Nat.  Mus.  Cat.  No.  211241. 

Type-locality. — U.  S.  Bureau  of  Fisheries  station  4343,  off  the 
South  Coronado  Island,  in  155  fathoms,  sandy  bottom. 

MABGINELLA  ALBUMINOSA,  aew  «p«dM. 

Shell  large,  creamy  white,  thin  for  its  size,  brilliantly  polished, 
with  a  translucent  yellowish  depressed  nucleus  of  two  whorls  and 
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three  subsequent  whorls;  spire  low,  covered  with  a  thin  coating  of 
enamel  which  partly  obscures  the  sutures;  last  whorl  plump,  with 
a  tinge  of  yellow  outside  the  varix  and  around  the  siphonal  fasciole; 
outer  lip  with  a  narrow  external  thickening,  internally  quite  smooth; 
inner  lip  with  four  prominent  thin  plaits  with  wider  interspaces, 
counting  the  elevated  edge  of  the  pillar;  height  of  shell,  27;  of  last 
whorl,  25;  diameter,  17  mm.    U.  S.  Nat.  Mus.  Cat.  No.  101068. 

Type-locality. — West  Mexico,  received  from  Prof.  Alfred  Dug&s. 
This  belongs  to  the  group  of  M.  curia  Sowerby,  but  is  a  much  thin- 
ner and  more  elegant  shell. 

MABGINELLA  POUTULA  (COOPER  MS.),  new  spedes. 

Shell  minute,  translucent  white,  of  about  two  and  a  half  whorls, 
the  spire  evident  but  covered  with  transparent  enamel;  it  is  widest 
posteriorly  but  does  not  attenuate  rapidly  enough  to  become  pyri- 
form;  the  aperture  is  nearly  as  long  as  the  shell,  the  outer  lip  thick- 
ened, internally  smooth,  nearly  straight;  inner  lip  polished  with 
three  oblique  plaits;  height  of  shell,  3;  maximum  diameter,  1.5  mm, 
U.  S.  Nat.  Mus.  Cat.  No.  23240. 

Type-locality. — Catalina  Island,  California,  in  30  fathoms,  collected 
by  J.  G.  Cooper. 

The  differences  which  separate  these  small  Marginellidae  are  not 
great  but  appear  to  be  constant  enough  to  take  specific  rank.  The 
present  species  has  long  been  known  among  collectors  by  Doctor 
Cooper's  manuscript  name,  but  so  far  as  I  have  discovered  has 
never  been  described,  although  it  was  collected  by  Colonel  Jewett 
in  1849. 

M ARGINELLA  EREMUS,  new  spedee. 

Shell  small,  white,  smooth,  solid,  with  about  four  whorls,  the 
nucleus,  as  in  most  abyssal  species  of  the  genus,  being  subglobular 
and  relatively  large;  suture  appressed,  rather  obscure,  general  form 
of  the  shell  not  unlike  that  of  M .  yuccUecana  of  the  West  Indies,  but 
more  slender  and  much  smaller;  outer  lip  thickened,  especially  near 
the  posterior  commissure,  near  which  is  a  single  denticlo  on  the  inner 
side  of  the  lip;  in  front  of  this  a  few  obscure  low  nodulations;  inner 
lip  with  four  subequal  plaits,  including  that  at  the  edge  of  the  pillar; 
height  of  shell,  5 ;  of  last  whorl,  4 ;  diameter,  2.4  mm.  U.  S.  Nat.  Mus. 
Cat.  No.  207622. 

Type-locality. — Near  the  Galapagos  Islands,  at  U.  S.  Fish  Commis- 
sion station  2808,  in  634  fathoms,  sand;  bottom  temperature  39.9°  F. 

MARGINELLA  ANTICLEA,  new  specie*. 

Shell  minute,  smooth,  evenly  spindle  shaped,  glistening  milk  white, 
with  about  four  whorls,  including  a  moderately  large  blunt  nucleus; 
suture  obscured  by  a  thin  coat  of  enamel;  aperture  narrow,  outer  lip 
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thin,  with  no  internal  denticulations;  pillar  with  four  plaits,  including 
the  thickened  edge,  the  two  posterior  plaits  larger  than  the  others; 
general  form  not  unlike  that  of  eremus,  but  more  slender;  height  of 
shell,  3.5;  of  last  whorl,  2.8;  diameter,  1.6  mm.  U.  S.  Nat.  Mus. 
Cat.  No.  194986. 

Type-locality. — U.  S.  Fish  Commission  station  2813,  among  the 
Galapagos  Islands,  in  40  fathoms,  coral  sand. 

HYALINA  MYRMECOON,  new  ■ptdea. 

Shell  minute,  white,  smooth,  polished,  with  about  three  whorls 
forming  a  blunt  spire,  widest  near  the  posterior  commissure  of  the 
aperture,  attenuated  in  front,  sides  moderately  convex;  suture  ob- 
scure; aperture  narrow,  outer  lip  straight,  slightly  thickened;  body 
with  a  wash  of  enamel,  pillar  with  three  plaits;  height,  3.3 ;  maximum  ' 
diameter,  1.6  mm.    U.  S.  Nat.  Mus.  Cat.  No.  9440. 

Type4ocality. — San  Diego,  California  (Brannan),  Stearns  Collec- 
tion. 

Genus  BOBEOMELON  Dall,  191& 

Type. — ScapJiella  stearnsii  Dall,  1872. 

The  fortunate  receipt  of  some  ovicapsules  of  this  species  shows  that 
the  larval  specimens  have  a  smooth,  shelly  nucleus,  so  that  it  must  be 
removed  from  the  Caricellinae,  to  which  it  has  hitherto  been  referred, 
and  placed  under  Fulgoraria  in  the  Volutinae.  In  the  absence  of  the 
nuclear  characters  the  writer  formerly  placed  this  species  with 
Addomelon,  though  with  some  doubts. 

Genus  PHENACOPTYGMA  Dall,  1918. 

Shell  fusiform,  with  transverse  and  axial  sculpture,  elongated  canal 
and  apparently  simple  pillar;  the  axis  in  the  upper  whorls  with  two 
well-marked  plications. 

Type. — Suraidina  cortezi  Dall,  1908. 

This  shell  has  the  appearance  of  a  Pleurotomoid,  with  the  whorl 
constricted  and  appressed  near  the  suture  and  a  feeble  incurvation 
of  the  margin  of  the  lip  at  the  constriction.  By  grinding  away  a  por- 
tion of  the  apical  whorls  it  was  revealed  that  the  axis  is  furnished 
with  plications  which  extend  to  the  beginning  of  the  penultimate 
whorl.  It  is  probably  a  member  of  the  Volutidae,  which  family  is 
known  to  include  several  genera  in  which  the  plaits  become  obsolete 
before  reaching  the  aperture,  or  even,  as  in  Halia,  completely  dis- 
appear. 

STRIGATELLA  (ATRIMITRA)  CATALINAE,  new  i 


Shell  solid,  black,  fusiform,  with  about  seven  whorls  exclusive  of 
the  (lost)  nucleus;  suture  depressed,  not  deep,  the  whorls  only  mod- 
erately convex  and  polished;  axial  sculpture  of  extremely  fine  hardly 
perceptible  incremental  lines;  spiral  sculpture  of  about  four  fine  in- 
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conspicuous  minutely  punctate  incised  lines,  only  strong  on  the  very 
early  whorls,  obsolete  on  the  last  whorl,  with  wide  interspaces  crossed 
by  almost  microscopic  spiral  striae;  aperture  narrow,  the  canal  hardly 
differentiated,  the  enamel  very  dark,  only  the  plaits  whitish,  the 
anterior  plait  feeble,  only  distinct  in  the  completely  adult  shell,  the 
other  three  conspicuous  and  strong.  Height  of  shell,  29;  of  last  whorl, 
20;  of  aperture,  15;  diameter,  11  mm.  U.  S.  Nat  Mus.  Cat.  No. 
219648. 

Type-locality. — San  Pedro,  California,  Mrs.  Baldridge. 

No  special  name  having  been  applied  to  the  group  of  black  Striga- 
tellas  of  the  Pacific  coast,  although  their  similarities  are  so  striking, 
I  have  proposed  the  designation  Atrimiira  (1918). 

8TR1GATELLA  (ATBIMTTRA)  DIEGENS1S.  new  spedee. 

Shell  small,  blackish  brown,  slender,  with  a  whitish  nucleus  of 
about  three  whorls  and  four  subsequent  whorls;  the  initial  part  of 
the  nucleus  very  small  and  forming  a  blunt  apex,  the  whole  nucleus 
smooth  and  changing  suddenly  to  the  normal  sculpture;  the  latter 
begins  with  four  rounded,  somewhat  undulated  strong  spiral  cords 
with  narrower  interspaces;  on  the  next  whorl  the  cords  have  flat- 
tened out  and  the  much  narrower  interspaces  are  channeled;  on 
the  subsequent  whorls  the  cords  become  still  flatter  and  wider  and 
the  interspaces  narrow  grooves,  occasionally  punctate  from  the  inter- 
section of  incremental  lines  otherwise  hardly  visible;  on  the  last 
whorl  the  grooves  are  obsolete  on  the  middle  of  the  whorl,  but  there 
are  half  a  dozen  feeble  threads  on  the  base  and  canal;  the  suture  is 
closely  appressed;  aperture  narrow,  simple,  outer  lip  hardly  thickened, 
body  erased,  pillar  with  two  prominent  and  one  obsoure  plait;  canal 
not  differentiated;  height  of  shell,  14;  of  last  whorl,  11;  of  aperture, 
8  mm.;  diameter  5.5  mm.    U.  S.  Nat.  Mus.  Cat.  No.  252998. 

Type-locality. — San  Diego,  California^  White  Collection. 

STBIGATELLA  (ATRIMITRA)  MEXICANA,  new  specie*. 

Shell  large,  solid,  originally  black,  but  the  type-specimen  is  now 
decorticated  and  has  lost  its  nucleus;  spire  acute,  of  more  than  seven 
moderately  rounded  whorls,  the  apex  defective;  spiral  sculpture  on 
the  early  whorls  of  half  a  dozen  feeble  flattish  cords  with  narrower 
interspaces,  stronger  near  the  preceding  suture,  absent  on  the  an- 
terior part  of  the  whorl;  these  continue  but  less  obviously  on  the 
last  whorl  and  similar  but  stronger  cords  appear  on  the  base,  the 
peripheral  region  remaining  smooth;  the  canal  hardly  differentiated 
but  slightly  recurved,  forming  a  well  marked  fasciole;  pillar  with  three 
strong  plaits  about  midway  of  the  aperture;  length  of  shell,  72;  of 
last  whorl,  48;  of  aperture,  35;  maximum  diameter,  24  mm.  U.  S 
Nat.  Mus.  Cat.  No.  274124. 
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Typelocality. — U.  S.  Fish  Commission  station.  3011,  off  Guaymas, 
Mexico,  in  71  fathoms,  sand. 


YOLCTOPSIC8  BOTUNDU8.M 

Shell  large,  slender,  rather  thin,  with  a  distinct  almost  constricted 
suture  and  more  than  five  rounded  whorls  (the  extreme  apex  defec- 
tive); white  or  pinkish  with  a  thin  dehiscent  pale  straw-colored 
periostracum;  axial  sculpture  on  the  apical  whorls  of  a  few,  irregular, 
low  plications,  mostly  with  narrower  interspaces;  on  the  rest  of  the 
shell  only  irregular  incremental  rugosities;  spiral  sculpture  on  the 
last  whorl  behind  the  base,  of  half  a  dozen  obscure  low  cords  with 
wider  interspaces;  on  the  base  these  cords  number  about  15,  becom- 
ing more  regular  and  close  anteriorly;  the  canal  is  still  more  finely 
and  closely  threaded;  aperture  elongate,  outer  lip  thin,  body  and 
pillar  erased;  canal  short  and  wide.  Height  of  four  whorls,  105;  of 
last  whorl,  75;  diameter,  40  mm.    U.  S.  Nat.  Mus.  Cat  No.  206350. 

Type-locality. — Kodiak  Island,  Alaska;  Fisher. 

This  is  also  rather  common  in  Cook's  Inlet,  and  may  prove  to  be 
a  Berinaius. 

YOLUTOPSTUS  FELOSUS.  aew  specta*. 

Shell  small,  solid,  fusiform,  of  a  livid  flesh  color  with  grayish 
white  outer  coat  and  dehiscent  olivaceous  periostracum  and  about 
six  whorls,  the  nucleus  decorticated;  suture  distinct,  rather  deep; 
sculpture  of  uniform  fine  flattish  threads,  close-set,  about  two  to  a 
millimeter,  covering  the  whole  surface,  with  axial  sculpture  of  fine 
inconspicuous  incremental  lines;  whorls  evenly  rounded  but  not 
inflated;  aperture  elongate,  the  outer  lip  thickened  and  slightly 
reflected;  the  body  and  rather  straight  pillar  thickly  enameled;  canal 
short  and  wide,  slightly  recurved,  with  a  feeble  fasciole;  the  oper- 
culum is  brown,  narrow,  parallel-sided,  with  the  nucleus  at  the  right- 
hand  corner.  Height  of  shell,  64;  of  last  whorl,  52;  diameter,  30 
mm.    U.  S.  Nat.  Mus.  Cat.  fro.  223055. 

Type-locality. — U.  S.  Fish  Commission  station  3283,  off  the 
Ehudubine  Islands,  Bering  Sea,  in  39  fathoms,  sand;  bottom  tem- 
perature, 40.3°  F. 

VOLUTOPSTCS  BUDDENDOBFFII.MV  variety  EMPHATKHS. 

Shell  smaller  than  the  average  typical  middendorffi,  with  the  fine 
spiral  striae  and  threadlike  incremental  lines  emphasized  so  as  to 
form  a  fine  cloth-like  reticulation  on  the  surface.  A  female  specimen 
measures,  height  of  shell,  92;  of  last  whorl,  70;  diameter,  50  mm. 
U.  S.  Nat.  Mus.  Cat.  No.  205368. 

Type-locality. — U.  S.  Bureau  of  Fisheries  station  4982%  in  the 
Japan  Sea,  in  390  fathoms,  mud;  bottom  temperature,  32.7°  F. 
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TOLUTOPSIUS  DIMINUTUS,  new  ■pedes. 

Shell  small  for  the  genus,  pale  flesh  color,  with  six  whorls,  of  which 
about  two  (decorticated)  belong  to  a  swollen  nucleus  apically  blunt; 
the  spire  is  rather  attenuated,  the  whorls  moderately  rounded,  the 
suture  narrow  and  deep;  surface  in  front  of  the  suture  smooth  halfway 
to  the  periphery  on  the  last  whorl  then  spirally  sculptured  with 
numerous  shallow  grooves,  with  much  wider  flat  interspaces,  the 
grooves  almost  punctuate  by  the  incremental  sculpture  which  also 
gives  them  a  more  or  less  minutely  irregular  course  and  transversely 
striates  the  interspatial  surfaces;  aperture  lunate,  the  outer  lip 
somewhat  expanded  and  thickened,  the  body  and  pillar  callous,  the 
canal  short  and  wide,  a  little  recurved;  height  of  shell,  42;  of  last 
whorl,  31;  diameter,  21  mm.    U.  S.  Nat.  Mus.  Cat.  No.  206829a. 

Type-locality. — U.  S.  Bureau  of  Fisheries  station  4844,  in  the 
Japan  Sea,  in  116  fathoms. 

BERINGIUS  CBEBRICOSTATUS,  new  Tartety  UNDATU8 

Specimens  (mostly  young)  differing  from  the  typical  form  in  having 
about  17  arcuate  rounded  ribs  extending  from  the  constricted  suture 
to  the  periphery  and  obsolete  on  the  base;  there  are  also  more  numer- 
ous (about  18)  spiral  ridges,  smaller  and  of  course  much  closer  together 
than  in  the  case  of  the  typical  form.  The  apex  of  the  largest  specimen 
(about  two-thirds  grown)  is  defective,  but  there  are  five  completed 
whorls,  measuring  78  mm.  long  and  with  a  diameter  of  35  mm. 
U.  S.  Nat.  Mus.  Cat.  No.  223031. 

Type-locality. — U.  S.  Bureau  of  Fisheries  station  4224,  at  Cygnet 
Inlet,  Boca  de  Quadra,  Alaska,  in  160  fathoms,  mud;  bottom  tempera- 
ture, 43.7°  F. 

BERINGIUS  KENNICOTTII,  new  rariety  INCI8US. 

Shell  resembling  the  typical  form  but  more  slender  and  with  the 
spiral  sculpture  very  sharply  emphasized,  the  striae  becoming  grooves 
and  the  base  coarsely  threaded.  Height  of  immature  shell,  75;  of 
last  whorl,  50;  diameter,  35  mm.   U.  S.  Nat.  Mus.  Cat.  No.  110488. 

Type-locality. — U.  S.  Bureau  of  Fisheries  station  4779,  on  Petrel 
Bank,  Bering  Sea,  in  54  fathoms,  gravel. 

In  a  large  series  of  the  typical  B.  Tcennicottii  I  find  the  axial  ribs 
varying  in  number  on  the  last  whorl  from  9  to  19 ;  the  specimens  with 
the  more  numerous  ribs  and  inflated  whorls,  being  usually  females 
who  have  to  carry  the  material  for  the  large  ovicapsules. 

BERINGIUS  MABSHALLI,  mw  .pedes. 

Shell  large  and  thin,  livid  flesh  color,  with  a  dehiscent,  thin,  pale 
brownish  periostracum;  suture  distinct,  constricted,  the  whorl 
slightly  flattened  in  front  of  it;  spire  attenuate  with  seven  whorls 
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exclusive  of  the  flost)  nucleus,  the  apical  whorls  feebly  irregularly 
axially  plicate,  the  others  with  only  rather  conspicuous  silky  incre- 
mental lines;  at  the  shoulder  on  the  last  whorl  are  developed  low 
oblique,  irregular  ridges  with  wider  interspaces;  a  few  also  appear 
near  the  periphery;  on  the  base  there  are  about  eight  low  obscure 
ridges  with  wider  interspaces;  aperture  ovate,  pinkish  brown  within, 
outer  lip  thin,  body  and  pillar  with  a  thin  layer  of  enamel,  the  pillar 
nearly  straight,  as  is  the  wide  short  canal;  the  operculum  large, 
black,  with  apical  nucleus.  Height  of  shell,  144;  of  last  whorl,  100; 
diameter,  54  mm.    U.  S.  Nat.  Mus.  Cat.  No.  224077. 

Type-locality. — U.  S.  Bureau  of  Fisheries  station  3549,  in  Bering 
Sea,  off  Unalaska,  in  78  fathoms,  sand;  bottom  temperature,  40.1°  F. 

Named  in  honor  of  Mr.  W.  B.  Marshall  of  the  National  Museum 
staff  and  well  known  as  a  student  of  fresh  water  mollusca. 

BERINGIUS  INDENTATU8,  mw  apedM. 

Shell  large,  short-spired,  acute,  solid,  livid  whitish,  with  a  thin 
dehiscent  pale  brownish  periostracum  and  six  shouldered  whorls 
exclusive  of  the  (lost)  nucleus;  axial  sculpture  of  (on  the  penultimate 
whorl,  14)  rounded,  arcuate  ribs,  with  wider  interspaces,  most  promi- 
nent at  the  shoulder  but  extending  over  the  periphery  almost  to  the 
canal,  though  somewhat  irregularly  disposed;  other  axial  sculpture 
of  rather  conspicuous  crowded  incremental  lines;  spiral  sculpture 
none,  on  and  near  the  periphery  of  the  last  whorl  are  a  few  more  or 
less  obsolete  irregularly  divergent  raised  lines;  aperture  wide,  white, 
throat  pinkish,  outer  lip  thin,  expanded,  body  and  pillar  thickly 
enameled,  pillar  straight,  canal  short,  shallow,  wide,  hardly  recurved; 
operculum  dark  brown,  chrysodomoid,  the  scar  of  attachment  rela- 
tively small.  Height  of  shell,  110;  of  last  whorl,  78;  diameter,  58 
mm.    U.  S.  Nat.  Mus.  Cat.  No.  213315. 

Type-locality. — U.  S.  Fish  Commission  station  3282,  off  the  Khudu- 
bine  Islands,  Bering  Sea,  in  53  fathoms  mud;  bottom  temperature, 
38.2°  F. 

This  belongs  to  the  group  of  B.  Icennicottii. 

ANCISTROLBP1S  EUCOSMTUS,  new  rarfety  BICINCTUS. 

Shell  resembling  typical  eucosmius,  but  with,  on  the  spire,  only 
two  strong  spiral  ridges,  equidistant  from  the  sutures,  and  on  the 
base  three  more  adjacent,  smaller,  and  diminishing  in  size  and  sepa- 
ration toward  the  canal.  The  surface  is  covered  with  a  delicately 
reticulated,  velvety  periostracum  of  a  pale  olive  color  over  white 
shelly  matter.  The  operculum  is  normal.  Height,  28;  diameter, 
17  mm.,  the  apex  slightly  eroded.    U.  S.  Nat.  Mus.  Cat.  No.  122673. 

TypeAocalUy. — U.  S.  Fish  Commission  station  3337,  southeast  of 
Unalaska,  Alaska,  in  280  fathoms,  mud. 
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ANCISTROLEPIS  CAUFORNICUS,  new  species. 

Shell  of  moderate  size,  solid,  white,  with  an  olivaceous  periostra- 
cum, with  about  seven  whorls,  excluding  the  (defective)  nucleus, 
with  the  sutural  channel  almost  obliterated;  apical  whorls  with  two, 
later  whorls  with  three  strong  but  not  sharp  carinae,  revolving 
nearly  equidistant  between  the  sutures,  the  posterior  carina  slightly 
smaller  than  the  others;  on  the  base  are  about  half  a  dozen  similar 
carinae  beside  the  small  spiral  threads  on  the  canal;  other  spiral 
sculpture  of  minute  striae  and  threads  pretty  uniform  over  the 
surface,  with  an  occasional  stronger  intercalary  thread;  axial  sculp- 
ture of  faint  irregular  incremental  lines  on  which  the  periostracum 
is  sometimes  raised;  aperture  white,  internally  reflecting  the  stronger 
sculpture;  outer  lip  thin,  not  reflected,  body  erased,  pillar  short, 
strong,  sharply  twisted,  with  a  short  wide  canal.  Height  of  shell, 
46;  of  last  whorl,  33;  diameter,  30  mm.  U.  S.  Nat.  Mus.  Cat.  No. 
122667. 

Type4ocality. — U.  S.  Fish  Commission  station  2919,  in  984  fathoms, 
mud,  near  the  Cortez  bank  off  the  coast  of  southern  California. 

This  is  a  larger  and  more  conic  shell  than  A.  eucosmius  and  has 
fewer  keels. 

ANCISTROLEPIS  BEBINGIANUS,  M 


Shell  large,  solid,  livid  whitish,  with  a  long  acute  spire,  the  apex 
defective,  but  the  shell  had  more  than  six  whorls,  separated  by  a 
very  narrow  deep  suture  and  covered  by  a  very  thin  pale  olivaceous 
periostracum;  whorls  well  rounded,  with  four  or  five  nearly  obsolete 
flattish  spiral  ridges  between  the  base  and  the  shoulder,  with  wider 
interspaces,  the  base  delimited  by  a  stronger  cord,  in  front  of  which 
are  eight  or  ten  similar  flattish  spirals  more  closely  set.  There  is 
also  a  very  minute  scratchy  spiral  striatum;  axial  sculpture  only  of 
rather  rude  incremental  lines;  aperture  short  and  wide,  the  outer 
Up  thin,  not  expanded,  the  body  erased,  the  pillar  short,  white, 
twisted,  the  axis  not  quite  pervious,  and  with  a  feeble  fasciole. 
Height  of  five  whorls,  98;  of  last  whorl,  66;  of  aperture  and  short 
wide  canal,  51;  diameter,  52  mm.    U.  S.  Nat.  Mus.  Cat.  No.  205401. 

Type-locality. — U.  S.  Bureau  of  Fisheries  station  4794,  in  western 
Bering  Sea,  off  Starichkoff  Island,  in  58  fathoms,  gravel. 

ANCISTROLEPIS  TROCHOIDEUS  DaB. 

Shell  small,  short,  wide,  white,  with  about  five  whorls,  the  nucleus 
eroded,  white,  with  a  pale  olive,  minutely  laminate  periostracum; 
upper  whorls  with  two  later  with  four  angular  keels,  with  smaller 
intercalary  cords,  the  base  with  seven  strong  rounded  cords  with 
equal  interspaces;  axial  sculpture  of  fine  incremental  lines  on  which 
at  regular  intervals  the  periostracum  is  laminar;    aperture  wide, 
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white,  the  body  and  pillar  with  a  thick  coat  of  enamel,  the  pillar 
short,  twisted,  with  a  wide  canal.  Height,  30;  height  of  last  whorl, 
24;  diameter,  20  mm.     U.  S.  Nat.  Mus.  Cat.  No.  206098. 

Type-locality. — Off  Yokohama,  Japan,  in  600  fathoms. 

This  is  Chrysodomus  trochoideu*  Dall,  1907. 

PUCIFUSUS  (RETIFU8US)  INCISU8,  mw  apedes. 

Shell  of  moderate  size,  whitish,  with  a  yellowish  brown  periostra- 
cum  and  about  seven  well-rounded  rapidly  increasing  whorls,  the 
nucleus  eroded;  suture  distinct,  deep;  axial  sculpture  of  numerous 
retractively  arcuate  small  plications  with  subequal  interspaces, 
extending  from  suture  to  suture,  but  becoming  obsolete  on  the  last 
part  of  the  last  whorl;  the  incremental  lines  evident  but  not  con- 
spicuous; spiral  sculpture  of  (on  the  penultimate  whorl  about  8) 
flattish  pairs  of  spirals  divided  by  a  shallow  groove  and  the  pairs 
separated  by  deeper,  narrower,  somewhat  channeled  grooves;  be- 
tween these  and  the  preceding  suture  is  a  narrow  band  of  closer 
threads;  the  former  sculpture  extends  to  the  canal  with  much  uni- 
formity; aperture  rather  wide,  the  outer  Up  arcuate  thin  simple; 
the  body  with  a  thin  layer  of  callus;  the  pillar  straight;  the  canal 
short,  wide,  recurved;  the  operculum  normal,  with  a  glazed  border 
on  the  inner  side.  Height  of  shell,  38;  of  last  whorl,  26;  of  aperture, 
19;  diameter,  18  mm.    U.  S.  Nat.  Mus.  Cat.  No.  225614. 

Type-locality. — U.  S.  Fish  Commission  station  3643,  in  the  western 
Bering  Sea,  in  100  fathoms,  sand;  bottom  temperature,  31.7°  F. 

PUCIFUSUS  (RKT1FUSU8)  OCEANODBOMAE,  new  aped**. 

Shell  of  moderate  size,  bucciniform,  acute,  white,  of  about  seven 
whorls,  moderately  rounded,  the  suture  distinct,  not  appressed;  axial 
sculpture  of  (on  the  last  whorl  about  22)  narrow,  rounded,  retrac- 
tively arcuate  ribs,  with  subequal  interspaces,  extending  from  the 
suture  to  the  base;  the  incremental  lines  not  prominent;  spiral  sculp- 
ture of  close-set  flattish  threads  of  somewhat  irregular  strength,  often 
medially  grooved,  and  having  a  tendency  to  associate  in  groups  of 
two  or  three,  these  cover  the  whole  surface;  aperture  buccinoid,  re- 
tractively conspicuously  waved  near  the  suture,  protractively  arcuate 
beyond;  throat  white,  body  with  a  glaze,  pillar  slightly  arcuate,  canal 
wide,  recurved;  operculum  with  apical  nucleus;  height  of  shell,  34; 
of  last  whorl,  25;  of  aperture,  17;  diameter,  16  mm.  U.  S.  Nat.  Mus. 
Cat.  No.  205923. 

Type-locality. — U.  S.  Fish  Commission  station  4777,  on  Petrel 
Bank,  Bering  Sea,  in  52  fathoms,  gravel. 

COLUS  (LATIFIJ8US)  PHARCIDUS,  mw  apecfe*. 

Shell  of  moderate  size,  white  under  an  olivaceous  periostracum,  with 
six  well-rounded  whorls  exclusive  of  the  (lost)  nucleus;  suture  dis- 
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tinct,  deep;  axial  sculpture  of  faint  incremental  lines;  spiral  sculpture 
of  a  very  few  hardly  visible  lines  in  front  of  the  suture  on  the  upper 
whorls  and  near  the  canal;  beside  these  there  are  irregular  divergent 
raised  lines  on  the  periphery,  such  as  have  been  noted  in  a  number  of 
species  but  which  are  doubtfully  normal;  aperture  semilunate,  outer 
lip  thin,  sharp,  slightly  arcuate,  inner  lip  erased,  pillar  short,  twisted, 
attenuate  in  front,  axis  pervious ;  canal  wide,  short,  strongly  recurved ; 
height  of  shell,  30;  of  last  whorl,  22;  of  aperture,  15;  diameter,  15 
mm.    U.  S.  Nat.  Mus.  Cat.  No.  205243. 

Type-locality. — U.  S.  Bureau  of  Fisheries  station  5015,  in  the  Sea 
of  Okhotsk,  in  510  fathoms,  green  mud;  bottom  tempera tu  re,  35.9°  F 

The  operculum  is  normal. 

COLUS  (AULACOFUSUS)  NOBILIS,  mew  hmcIm. 

Shell  large,  regular,  acute,  whitish,  with  a  warm  yellow-brown  per- 
sistent periostracum  with  eight  whorls,  exclusive  of  the  very  minute 
(lost)  nucleus,  separated  by  a  very  sharply  defined  suture,  and  ele- 
gantly rounded;  spiral  sculpture  of  (on  the  penultimate  whorl  about 
15)  flattened  revolving  close-set  cords  either  in  pairs  or  medially 
grooved  for  the  most  part,  practically  uniform  over  the  whole  shell; 
axial  sculpture  only  of  fine  silky  incremental  lines;  aperture  rather 
wide,  the  outer  lip  expanded,  thin,  more  or  less  crenulated  internally 
by  the  effect  of  the  external  sculpture;  body  and  pillar  with  a  thick, 
continuous  coat  of  enamel;  canal  distinct,  short,  slightly  recurved; 
operculum  solid,  blackish,  with  apical  nucleus.  Height  of  shell,  85; 
of  last  whorl,  55;  of  aperture,  43;  diameter,  38  mm.  U.  S.  Nat.  Mus. 
Cat.  No.  222983. 

Type-locality. — U.  S.  Fish  Commission  station  3484,  in  Bering  Sea, 
near  the  Pribilof  Islands,  in  60  fathoms,  mud;  bottom  temperature, 
37.4°  F. 

COLUS  (AULACOFUSUS)  OMBRONIUS,  aew  i 


Shell  of  moderate  size,  white  with  a  dull  olive  gray  periostracum, 
of  more  than  six  well-rounded  whorls,  the  nucleus  missing,  the  aper- 
ture longer  than  the  spire;  suture  distinct;  not  appressed;  axial 
sculpture  of  rather  strong,  regular  and  regularly  spaced  incremental 
lines  which  minutely  corrugate  the  spirals;  spiral  sculpture  of  (on  the 
penultimate  whorl  about  a  dozen)  flattish  cords,  equal  and  equally 
spaced  with  much  narrower  interspaces;  on  the  last  whorl,  especially 
near  the  periphery,  these  cords  have  a  tendency  to  become  keeled  and 
the  interspaces  wider;  aperture  ovate,  simple,  the  outer  Up  slightly 
expanded  and  reflecting  the  external  sculpture,  throat  white,  inner 
lip  enameled,  pillar  twisted,  almost  pervious;  canal  two-thirds  as  long 
as  the  rest  of  the  aperture,  well  recurved,  height  of  shell,  50;  of  last 
whorl,  37;  of  aperture,  30;  diameter,  21  mm.  U.  S.  Nat.  Mus.  Cat. 
No-  213239. 
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Type-locality. — U.  S.  Fish  Commission  station  3252,  in  Bering  Sea, 
between  Bristol  Bay  and  the  Pribilof  Islands,  in  about  30  fathoms, 
mud;  bottom  temperature,  44.8°  F. 

COLUS  (AULACOFUSUS)  ADONIS,  new  species. 

Shell  small,  bulimiform,  thin,  whitish  with  a  pale  olive  periostra- 
cum,  with  about  six  whorls  exclusive  of  the  (lost)  nucleus,  with  a 
very  narrowly  channeled  suture  and  moderately  rounded  whoils; 
spiral  sculpture  of  narrow  equal  flat  threads  (about  three  to  a  milli- 
meter) with  very  narrow  interspaces  over  the  whole  shell,  though  the 
interspaces  are  a  little  wider  on  the  apical  whorls  and  the  spirals 
under-run  there  by  thread-like  axial  sculpture,  giving  a  somewhat 
punctate  appearance  under  magnification;  aperture  elongate,  rather 
narrow,  the  outer  lip  thickened,  not  reflected,  with  traces  of  liration 
near  the  inside  margin;  the  body  and  pillar  with  a  continuous  layer 
of  enamel;  canal  short,  wide,  with  no  siphonal  fasciole.  Height  of 
shell,  37;  of  last  whorl,  25;  diameter,  15  mm.  U.  S.  Nat.  Mus.  Cat. 
No.  205212. 

TypeAocality. — U.  S.  Bureau  of  Fisheries  station  5053,  in  Suruga 
Gulf,  Japan,  in  503  fathoms,  mud;  bottom  temperature,  34.9°  F. 

The  operculum  is  Chrysodomoid,  but  the  liration  is  almost  unique 
in  the  group  and  derives  from  the  external  sculpture. 

COLUS  (AULACOFUSUS)  BRISTOLENSIS,  new  spedes. 

Shell  small,  white  under  an  olivaceous  periostracum,  with  six 
rounded  whorls  and  a  very  minute  (decorticated)  nucleus;  suture 
distinct,  not  appressed;  spiral  sculpture  of  (on  the  penultimate  whorl 
about  14)  shallow  grooves,  becoming  fainter  on  the  last  whorl,  with 
much  wider  flat  interspaces;  axial  sculpture  of  faint  incremental 
lines;  aperture  wide,  semilunate,  the  outer  lip  sharp,  thin,  arcuate; 
body  with  a  thin  coat  of  whitish  enamel;  pillar  short,  twisted,  atten- 
uated in  front;  canal  short,  wide,  recurved;  height  of  shell,  23.5;  of 
last  whorl,  18;  of  aperture,  13;  diameter,  11.5  mm.  U.  S.  Nat.  Mus. 
Cat.  No.  213254. 

Type-locality. — U.  S.  Fish  Commission  station  3252,  in  Bering  Sea, 
between  Bristol  Bay  and  the  Pribiloff  Islands,  in  29£  fathoms,  mud; 
bottom  temperature,  44.8°  F. 

COLUS  (AULACOFUSUS)  BABBARINUS,  new  species. 

Shell  small,  solid,  pale  gray,  of  about  six  whorls,  the  nucleus  com- 
pressed axially  and  rather  acute,  suture  distinct,  not  appressed,  whorls 
conspicuously  rounded;  there  is  no  axial  sculpture  except  faint  incre- 
mental lines,  the  apical  whorls  are  decorticated;  spiral  sculpture  of 
incised  lines  with  slightly  rounded  wider  interspaces,  about  a  dozen 
on  the  penultimate  whorl,  quite  uniform  over  the  whole  of  the  last 
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whorl;  aperture  ovate,  outer  lip  thin,  sharp;  inner  lip  erased,  white; 
pillar  short,  twisted;  canal  short,  rather  wide,  somewhat  recurved. 
Height  of  shell,  20;  of  last  whorl,  14;  of  aperture,  10;  diameter,  9 
mm.    U.  S.  Nat.  Mus.  Cat.  No.  334438. 

Type-locality. — U.  S.  Fish  Commission  station  3282,  off  Khudubine 
Island,  Bering  Sea,  in  53  fathoms;  bottom  temperature,  38.2°  F. 

The  operculum  is  normal  and  rather  large  for  the  size  of  the  shell. 

COLUS  (AULACOFUSUS)  SAPIUS,  new  apecfae. 

Shell  small,  thin,  the  apical  whorls  eroded,  but  six  prominently 
rounded  turns  remain;  suture  distinct,  not  appressed,  the  whorl  in 
front  of, it  flattened  and  without  spiral  sculpture  for  a  short  distance; 
the  shell  is  white  with  a  straw-colored  periostracum;  axial  sculpture 
of  faint  incremental  lines;  spiral  sculpture  of  (on  the  penultimate 
whorl  about  eight)  strong  squarish  cords  with  subequal  rather  deep, 
channeled  interspaces,  both  slightly  wrinkled  by  the  incremental  lines 
and  obsolete  on  the  canal;  there  are  a  few  minor  spirals  behind  the 
posterior  cord;  aperture  roundly  ovate,  outer  lip  thin,  simple,  inner 
lip  erased,  pillar  white,  twisted,  axis  pervious;  canal  rather  long, nar- 
row, well  defined,  somewhat  recurved;  height  of  shell,  22;  of  last 
whorl,  15;  diameter,  11  mm.    U.  S.  Nat.  Mus.  Cat.  No.  122597. 

TypeJoeality. — U.  S.  Fish  Commission  station  2859,  southwest  of 
Sitka,  Alaska,  in  1,569  fathoms,  ooze. 

COLUS  (AULACOFUSUS)  CALATHUS,  new  fctoi. 

Shell  small,  thin,  white  under  a  straw-colored  periostracum,  with 
more  than  six  well-rounded  whorls,  the  apex  defective;  suture  dis- 
tinct, not  appressed;  axial  sculpture  of  faint  incremental  lines;  spiral 
sculpture  of  (on  the  penultimate  whorl  13)  fine  rounded  low  subequal 
cords  with  narrower  interspaces,  the  cords  at  and  below  the  periphery 
a  little  more  close-set,  this  sculpture  covering  the  whole  shell  very 
evenly;  aperture  wide,  the  outer  lip  thickened  and  slightly  crenulated 
by  the  external  sculpture,  body  erased;  pillar  short,  attenuated  in 
front;  canal  short,  wide,  slightly  recurved;  height  of  shell,  26;  of  last 
whorl,  18;  of  aperture,  12;  diameter,  13  mm.  U.  S.  Nat.  Mus.  Cat. 
No.  106864. 

Type-locality. — U.  S.  Fish  Commission  station  2853,  near  the  Shu- 
magin' Islands,  Alaska,  in  159  fathoms,  sand. 

COLUS  (AULACOFUSUS)  CAPPONIU8,  new  specie*. 

Shell  of  moderate  size,  the  spire  longer  than  the  aperture,  white, 
with  a  thin  polished,  olivaceous  periostracum,  and  more  than  five 
whorls  (the  apex  defective);  whorls  moderately  rounded,  suture  dis- 
tinct, deep;  axial  sculpture  of  fine  silky  incremental  lines,  sometimes 
with  a  tendency  to  cause  wrinkles  near  the  suture;  spiral  sculpture 
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of  (on  the  penultimate  whorl  about  17)  regular  narrow  rather  deep 
grooves  with  much  wider  flattish  interspaces,  uniformly  covering  the 
whole  surface  of  the  shell;  aperture  about  twice  as  long  as  wide,  outer 
lip  retractively  arcuate  behind  and  protractively  anteriorly,  not  re- 
flected; pillar  lip  with  a  thin  glaze,  pillar  white;  canal  short,  wide, 
hardly  reflected;  height  of  shell,  40;  of  last  whorl,  27;  of  aperture, 
18;  diameter,  18  mm.  U.  S.  Nat.  Mus.  Cat.  No.  108980. 
Type-locality. — Bering  Strait,  near  Port  Clarence,  W.  H.  Dall. 


COLUS  (AULACOFUSUS)  HAUDONUS.  m 

Shell  of  moderate  size,  short,  stout,  white  with  an  olivaceous  peri- 
ostracum,  with  about  six  whorls,  the  apex  defective,  suture  distinct, 
not  appressed;  axial  sculpture  of  fine,  equal,  close-set  incremental 
lines;  spiral  sculpture  of  (on  the  penultimate  whorl  about  16)  fine 
channeled  grooves  with  wider  flat  interspaces,  of  which  two  behind 
the  suture  are  wider  than  the  others;  on  the  base  the  posterior  edge  of 
these  interspaces  is  raised  and  the  anterior  lowered  to  the  level  of  the 
bottom  of  the  grooves  giving  the  effect  of  narrow  threads  with  much 
wider  intervals;  these  two  varieties  of  sculpture  cover  the  whole  shell; 
aperture  wide,  the  outer  lip  somewhat  reflected,  body  erased,  pillar 
short,  gyrate,  axis  pervious;  canal  short,  very  wide,  recurved  and  flar- 
ing anteriorly;  operculum  normal;  height  of  shell,  35;  of  last  whorl, 
27;  of  aperture,  20;  diameter,  20  mm.  U.  S.  Nat.  Mus.  Cat.  No. 
213250. 

Type-locality. — Off  Destruction  Island,  Washington,  in  516  fath- 
oms. 

AULACOFUSUS  (LIMATOFUSUS)  PULCIU8,  i 


Shell  of  moderate  size,  of  about  six  rounded  whorls,  the  apex  eroded, 
shell  substance  of  a  pale  livid  brown,  covered  by  an  olivaceous  perios- 
tracum,  the  suture  distinct  and  deep;  axial  sculpture  of  uniform  fine 
silky  incremental  lines;  spiral  sculpture  of  uniform  flattened  spirals 
separated  by  narrow  grooves,  about  27  to  30  spirals  on  the  penulti- 
mate whorl;  aperture  ovate,  outer  lip  thin  (immature?)  slightly 
crenulated  by  the  external  sculpture,  inner  lip  erased,  brownish, 
pillar  white,  straight;  canal  short,  wide,  deep,  forming  a  well  marked 
fasciole;  height  of  shell,  38;  of  last  whorl,  26;  of  aperture,  18;  diam- 
eter, 17  mm.    U.  S.  Nat.  Mus.  Cat.  No.  223799. 

Type-locality. — Arctic  Ocean,  north  of  Bering  Strait,  collected  by 
Capt.  M.  A.  Healy  of  the  revenue  marine  steamer  Corwin. 

Operculum  normal,  dark  brown. 

AULACOFUSUS  (LIMATOFUSUS)  TTMETU8,  new  spedes. 

Shell  small,  thin,  with  a  thin  pale  olive  periostracum,  and  five  or 
more  whorls,  the  apex  eroded;  suture  distinct,  not  appressed;  axial 
sculpture  none;  spiral  sculpture  of  (on  the  penultimate  whorl  about 
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33)  fine  regular  sharp  striae  with  wider  flat  interspaces,  for  the  most 
part  uniform,  but  near  the  periphery  tending  to  be  wider,  this  sculp- 
ture covering  the  whole  surface;  aperture  wide,  semilunate,  outer  lip 
gently  arcuate,  thin,  inner  lip  erased,  white,  pillar  straight,  attenuated 
in  front,  canal  wide,  deep,  very  short,  with  a  well-marked  siphonal 
fasciole;  height  of  shell,  30;  of  last  whorl,  22;  of  aperture,  15;  diameter, 
16  nun.    U.  S.  Nat.  Mus.  Cat.  No.  213337. 

Type-locality. — U.  S.  Fish  Commission  station  3333,  off  lliuliuk 
Harbor,  Captains  Bay,  Unalaska,  Aleutian  Islands,  in  19  fathoms, 
mud;  bottom  temperature  43.9°  F. 

AULACOFUSUS  (LIMATOFUSUS)  TROPHTOS,  new  apecfe*. 

Shell  of  moderate  size,  short,  white,  with  a  pale  olivaceous  perios- 
tracum  with  more  than  five  well-rounded  whorls,  the  apex  eroded; 
suture  distinct,  not  appressed;  axial  sculpture  of  faint  concavely 
arcuate  incremental  lines;  spiral  sculpture  of  (on  the  penultimate 
whorl  about  a  dozen)  sharp  narrow  channeled  grooves,  with  consid- 
erably wider  flat  interspaces,  which,  on  the  last  whorl,  are  more  or 
less  divided  by  a  shallow  median  groove;  this  sculpture  is  practically 
uniform  over  the  whole  surface;  aperture  wide,  simple,  white  within; 
outer  lip  slightly  reflected,  thin,  body  erased;  pillar  short,  straight; 
axis  pervious;  height  of  shell,  32;  of  last  whorl,  26;  of  aperture,  21; 
d  ameter,  19  mm.   U.  S.  Nat.  Mus.  Cat.  No.  122628. 

Type-locality. — U.  S.  Fish  Commission  station  3071,  in  685  fathoms, 
mud,  off  Sea  Lion  Rock,  coast  of  Washington.  » 

AULACOFUSUS  (LIMATOFUSUS)  MOBDITUS,  new  apecfas. 

Shell  small,  solid,  polished,  of  about  seven  whorls,  the  apex  decorti- 
cated, rather  acute,  the  whorls  moderately  rounded,  the  suture  dis- 
tinct, not  appressed;  axial  sculpture  of  feeble  incremental  lines,  their 
intersections  slightly  punctating  the  grooves;  spiral  sculpture  of  num- 
erous shallow  grooves  with  much  wider  flattish  interspaces  over  the 
whole  surface;  outer  lip  thin,  sharp,  arcuate;  inner  Up  erased,  pinkish, 
pillar  white,  attenuated  in  front;  canal  wide,  distinct,  short,  slightly 
recurved;  height  of  shell,  28;  of  last  whorl,  20;  of  aperture,  15;  diame- 
ter 13  mm,    U.  S.  Nat.  Mus.  Cat.  No.  222599. 

Type-locality. — U.  S.  Fish  Commission  station  4198,  in  the  Gulf 
of  Georgia,  in  200  fathoms,  mud;  bottom  temperature,  48.6°  F. 

There  are  numerous  irregular  branching  grooves  on  the  surface, 
like  the  burrows  of  Cliona,  but  1  regard  them  as  abnormal  and 
probably  due  to  some  parasite.    The  operculum  is  normal. 

AULACOFUSUS  (LIMATOFUSUS)  DIMIDIATUS,  m 


Shell  small,  white,  with  a  pale  olivaceous  periostracum,  with  five 
or  more  rounded  whorls  (the  apex  defective  and  the  specimens  not 
quite  mature)  separated  by  a  rather  deep  suture;  spiral  sculpture 
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peculiar,  consisting  of  numerous  crenulated  grooves  with  much 
wider  slightly  concave  interspaces  disposed  without  regularity  but 
on  the  last  whorl  numbering  over  30,  the  interspaces  widest  near  the 
periphery;  the  crenulation  of  the  grooves  is  probably  due  to  in- 
cremental lines  not  elsewhere  especially  noticeable;  aperture 
elongate,  outer  lip  (immature)  thin,  sharp;  body  and  pillar  erased; 
canal  rather  long  and  recurved;  axis  pervious;  operculum  thin,  the 
nucleus  apical,  somewhat  curved  to  the  left;  height  of  shell,  16; 
of  last  whorl,  12;  diameter,  8  mm.    U.  S.  Nat.  Mus.  Cat.  No.  213338. 

Type-locality. — U.  S.  Fish  Commission  station  3346,  off  Tillamook 
Bay,  Oregon,  in  786  fathoms,  ooze;  bottom  temperature,  37.3°  F. 

The  sculpture  is  different  from  that  of  any  other  of  the  group 
I  have  been  able  to  examine. 

AUL  ACOFUSUS  (  UMATOFUSUS)  SE\  ERINUS.  mw  sped**. 

Shell  small,  white,  covered  with  a  straw-colored  periostracum, 
with  about  six  rounded  whorls,  the  apex  eroded,  the  suture  distinct, 
not  appressed;  axial  sculpture  of  obscure  incremental  lines;  spiral 
sculpture  of  slightly  irregular  flattish  cords  separated  by  narrower 
channeled  grooves;  on  the  penultimate  whorl  there  are  15  to  17 
of  these  cords;  beside  these  the  surface  is  profusely  scored  with 
incised,  more  or  less  oblique,  sometimes  divaricate  grooves,  which  I 
take  to  be  abnormal;  aperture  wide,  outer  lip  convexly  arcuate, 
slightly  expanded  and  thickened;  inner  lip  with  a  layer  of  white 
enamel,  pillar  short;  canal  very  short,  wide,  deep,  recurved;  operculum 
normal,  dark  brown;  height  of  shell,  33 ;  of  last  whorl,  25;  of  aperture, 
17;  diameter,  18  mm.     U.  S.  Nat.  Mus.  Cat.  No.  225225. 

Type-locality. — U.  S.  Fish  Commission  station  3669,  Bay  of 
Monterey,  California,  in  278  fathoms,  sand;  bottom  temperature, 
42.7°  F. 

AULACOFUSUS  (UMATOFUSUS)  HAUMERIS,  m 


Shell  small,  whitish  with  a  yellow-brown  periostracum  and  five 
whorls,  including  a  swollen  subglobular  nucleus,  spire  otherwise 
rather  acute,  the  whorls  moderately  rounded;  suture  distinct,  not 
appressed;  spiral  sculpture  of  numerous  fine  shallow  squarish  grooves, 
separated  by  wider  flattish  interspaces,  these  covering  the  whole 
surface;  axial  sculpture  of  faint  incremental  lines;  aperture  ovate, 
outer  lip  thin,  simple,  body  erased,  pillar  short  and  twisted;  canal 
short,  wide,  recurved;  height  of  shell,  21 ;  of  last  whorl,  15;  of  aperture, 
11;  diameter,  10  mm.     U.  S.  Nat.  Mus.  Cat.  No.  207192. 

Type-locality. — U.  S.  Fish  Commission  station  4248,  in  Eastern 
Passage,  near  the  Stikine  River,  southeastern  Alaska,  in  about  70 
fathoms,  mud;  bottom  temperature,  42.8°  F. 

The  specimen  may  not  be  completely  adult. 
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AULACOFUSUS  (LIMATOFU8US)  TBOMBQOJS,  m 

Shell  small,  short,  rotund,  with  about  five  whorls,  the  apex 
eroded,  white  with  a  pale  olivaceous  dull  periostracum;  suture 
distinct,  not  appressed;  axial  sculpture  of  fine,  regular,  almost 
microscopic,  incremental  lines  crossing  the  outer  sculpture  but  hardly 
visible  except  with  a  lens;  spiral  sculpture  of  (on  the  penultimate 
whorl  about  10,  on  the  last  whorl  about  25)  narrow,  almost  channeled 
grooves,  with  slightly  rounded  broader  interspaces,  sometimes 
divided  by  a  smaller  groove,  and  feebler  near  the  suture  and  on  the 
canal;  outer  lip  thin,  sharp,  arcuate;  inner  lip  erased,  pillar  white, 
short,  twisted;  canal  short,  wide,  distinctly  recurved;  operculum 
normal,  rather  short  and  wide,  in  harmony  with  the  aperture;  height 
of  shell  16;  of  last  whorl,  14;  of  aperture,  11;  diameter,  10  mm 
U.  S.  Nat.  Mus.  Cat.  No.  213332. 

Type-locality. — U.  S.  Fish  Commission  station  3253,  in  Bering  Sea, 
off  the  Pribiloff  Islands  in  36  fathoms;  bottom  temperature,  35°  F. 

COLUS  (LATISIPHO)  ERRONES,  new  specie*. 

Shell  of  moderate  size,  dark  reddish  brown,  acute,  with  six  rapidly 
increasing  moderately  convex  whorls  and  a  glassy  subglobular  smooth 
nucleus  of  about  one  whorl;  suture  distinct,  not  appressed;  perio- 
stracum polished;  axial  sculpture  of  faint  incremental  lines;  spiral 
sculpture  of  the  early  whorls  of  numeious  fine  striae,  covering  the 
whole  surface  with  wider  flat  interspaces;  this  sculpture  continues, 
becoming  less  and  less  evident  until  except  under  a  lens  the  surface 
appears  to  be  smooth  except  on  the  canal;  aperture  semilunate,  outer 
lip  thin,  simple,  sigmoidly  arcuate;  throat  whitish,  body  with  a  thin 
callus,  pillar  straight,  attenuated  in  front;  canal  short,  wide,  strongly 
recurved;  height  of  shell,  47;  of  last  whorl,  32;  of  aperture,  23; 
diameter,  22  mm.    U.  S.  Nat.  Mus.  Cat.  No.  226227. 

Type-locality. — Bering  Sea,  U.  S.  Fish  Commission. 


COLUS  (LATISIPHO)  CLEMENTINUS,  new  i 

Shell  small,  white,  with  a  gieenish  olive  periostracum,  and 
more  than  five  rounded  whorls,  the  apex  decorticated;  suture  dis- 
tinct, not  appressed;  axial  sculpture  of  irregulaily  prominent  incre- 
mental lines;  spiral  sculpture  of  a  few  irregular  interrupted  spiral 
threads,  probably  accidental,  and  some  feeble  grooves  near  the  canal; 
surface  practically  smooth,  almost  polished;  aperture  semilunate,  the 
outer  lip  thin,  arcuate,  body  with  a  coat  of  white  enamel,  the  pillar 
white,  short,  twisted,  attenuate  in  front;  canal  wide,  short,  slightly 
recurved;  height  of  shell,  21;  of  last  whorl,  15;  of  aperture,  11; 
diameter,  10  mm.    U.  S.  Cat.  Mus.  Cat.  No.  208912. 
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Type-locality. — U.  S.  Fish  Commission  station  4405,  between  Santa 
Catalina  and  San  Clemerite  Islands,  California,  in  654  toa704  fathoms, 
mud;  bottom  temperature,  39.4°  F. 

COLUS  (LATlSffHO)  DALMASIUS.  new  species. 

Shell  of  moderate  size,  acute,  white,  covered  with  a  dark  reddish 
brown  periostracum  with  a  subglobular  polished  nucleus  of  about  one 
whorl  and  six  subsequent  well-rounded,  rapidly  enlarging  whorls; 
suture  distinct,  not  appressed;  axial  sculpture  of  feeble  incremental 
lines;  spiral  sculpture  of  numerous  flattened  threads  with  narrow 
obscurely  channeled  interspaces,  coarser  on  the  canal;  aperture  wide, 
outer  lip  thickened,  arcuate,  slightly  expanded;  body  with^ajthin 
white  layer  of  callus,  pillar  short,  twisted;  canal  wide,  short,  strongly 
recurved;  height  of  shell,  35;  of  last  whorl,  25;  of  aperture,  18; 
diameter,  20  mm.     U.  S.  Nat.  Mus.  Cat.  No.  122631. 

Type-locality. — U.  S.  Fish  Commission  station  2862,  off  the^coast 
of  British  Columbia,  in  238  fathoms,  sandy  bottom. 

This  is  a  dwarfish  imitation  of  L.  errones. 

CHBYSODOMUS  SM1BN1US,  new  species. 

Shell  of  moderate  size,  acute,  livid  purple-brown,  with  a  semitrans- 
lucent  whitish  overlayer,  and  a  thin  dehiscent  olivaceous  periostra- 
cum; nucleus  small,  irregularly  swollen,  of  about  one  whorl,  with 
about  five  subsequent  whorls;  the  earlier  two  or  three  whorls  have 
four  or  five  low,  wide,  flat  spiral  cords  with  obscurely  channeled  inter- 
spaces, these  rapidly  become  obsolete  and  the  last  whorl  appears 
quite  smooth  except  for  fine  silky  incremental  lines;  suture  distinct, 
somewhat  appressed;  aperture  wide,  ovate,  angular  behind,  the 
outer  lip  expanded,  white,  the  throat  dark  brown,  the  body  with  a 
thin  glaze  which  extends  to  the  pillar,  which  is  twisted  and  attenu- 
ated; the  canal  short,  wide,  somewhat  recurved;  operculum  normal. 
Height  of  shell,  50;  of  last  whorl,  39;  of  aperture,  30;  maximum 
diameter,  26  mm.     U.  S.  Nat.  Mus.  Cat.  No.  130418. 

Type-locality. — U.  S.  Fish  Commission  station  3461,  in  the  Straits 
of  Fuca,  in  114  fathoms,  sand,  bottom  temperature  44.2°  F.  The 
species  ranges  northward  to  Bering  Sea.  The  type-specimen  is  a 
female. 

CHBYSODOMUS  NUCEUS,  mw  species. 

Shell  small  for  the  genus,  solid,  yellowish,  rather  acute,  with  six 
whorls  exclusive  of  the  (lost)  nucleus,  suture  distinct,  narrow,  deep; 
spiral  whorls  flattish  behind  the  periphery  at  which  there  is  an 
obscure  angle;  in  front  of  this  are  a  few  obscure  spirals,  indicated  by 
color  rather  than  elevation  in  the  type-specimen;  incremental  lines 
inconspicuous,  rather  rude;  aperture  white,  outer^lip  sharp,  slightly 
exi>anded;  body  and  pillar  with  a  thick  white  enamel;  canal  short, 


Digitized  by 


Google 


no.22»5.  NEW  NORTH  PACIFIC  MOLLVSKS—DALL.  328 

recurred,  with  a  strong  fasciole.    Height  of  shell,  62;  of  last  whorl, 
60;  diameter,  35  mm.    U.  S.  Nat.  Mus.  Cat.  No.  151429. 

Type-Locality. — Cook's  Inlet,  Alaska;  Arnheim. 

This  species  ranges  to  the  Arctic  Ocean. 

CHRYSODOMUS  PRIB1LOFFENSIS,  new  species. 

Female  shell,  rather  thin,  inflated,  short  spired,  with  about  six 
whorls  exclusive  of  the  Gost)  nucleus;  the  suture  distinct  with  a 
flattish  or  slightly  excavated  space  on  the  whorl  in  front  of  it,  beyond 
which  the  whorl  is  evenly  rounded ;  the  color  is  a  warm  buff,  increasing 
to  orange  on  the  enamel  of  the  pillar;  axial  sculpture  of  fairly  obvious, 
fine,  incremental  lines;  spiral  sculpture  of  a  strong  cord  at  the  shoulder, 
2  on  the  apical  whorls,  3  on  the  penultimate  whorl,  8  or  10  on  the  last 
whorl,  of  which  that  at  the  shoulder  is  the  strongest;  between  these 
cords  are  three  to  five  flattish,  less  elevated  close-set  threads,  except 
on  the  canal,  where  the  spirals  are  wider,  flatter,  and  more  or  less 
obsolete;  aperture  broad,  outer  lip  thin,  sharp,  body  and  pillar 
with  a  layer  of  enamel,  the  pillar  short,  strongly  twisted;  the  canal 
rather  wide  with  no  marked  fasciole;  the  operculum  black,  rather 
wide,  ovate' with  apical  nucleus  bent  to  the  left.  Height  of  shell, 
94;  of  last  whori,  77;  diameter,  60  mm.  U.  S.  Nat.  Mus.  Cat. 
No.  225603. 

Type-locality. — Off  the  Pribilof  Islands,  Bering  Sea,  in  50  to  100 
fathoms. 

CHRYSODOMUS  VINOSU8,  m 


Shell  thin,  with  acute  spire,  of  a  pinkish  flesh  color  intensified  to 
vinose  near  the  apex,  the  nucleus  bulbose,  swollen,  of  one  whorl, 
with  five  subsequent  rapidly  increasing  whorls;  suture  distinct, 
deep,  very  narrow,  the  whori  in  front  of  it  flattish  or  slightly  concave 
to  a  prominent  darker  stronger  cord  at  the  shoulder,  which  on  the 
apical  whorls  is  peripheral;  the  suture  is  laid  against  a  weaker  cord, 
the  remainder  of  the  surface,  obsoletely  minutely  spirally  striated; 
axial  sculpture  of  rather  regular  silky  incremental  lines;  aperture 
wide,  the  outer  lip  sharp,  body  and  pillar  with  a  thin  layer  of  enamel; 
the  pillar  twisted,  the  axis  pervious,  the  canal  wide  and  strongly 
recurved,  but  showing  no  fasciole.  Operculum  black  with  apical 
nucleus.  Height  of  sheD,  90;  of  last  whorl,  70;  diameter,  49  mm, 
U.  S.  Nat.  Mus.  Cat.  No.  225608. 

Type-locality. — Western  Bering  Sea  and  Avacha  Bay,  Kamchatka, 
in  16  fathoms. 

CHRYSODOMUS  SATURUS  Msrtyn,  sew  rariety  TABULAR1S. 

Shell  of  moderate  size,  very  heavy  and  solid,  the  six  whorls  flatly 
tabulate  in  front  of  the  suture,  rude,  of  a  grayish  color,  the  nucleus 
lost;  the  suture  distinct,  not  appressed;  the  apical  whorls  finely 
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spirally  closely  threaded,  but  the  rest  of  the  shell  without  sculpture 
except  rude  incremental  lines;  aperture  rounded,  outer  lip  heavy, 
body  and  very  short  pillar  with  a  thick  coat  of  enamel;  canal  short, 
very  narrow  and  deep,  recurved,  with  wide  umbilical  cavity  between 
a  very  prominent  fasciole  and  the  enamel  of  the  pillar.  Height  of 
shell,  62;  of  last  whorl,  50;  diameter,  44  mm.  U.  S.  Nat.  Mus.  Cat. 
No.  31350. 

Type-locality. — Bering  Sea,  near  Nunivak  Island. 

All  the  specimens  seen  of  this  singular  variety  are  much  worn  and 
mostly  somewhat  imperfect,  so  that  the  complete  lengths  would 
probably  be  greater  than  those  given. 

CHRTSODOMUS  HYPOUSPUS,  new  apecfe*. 

Shell  small,  yellowish  under  an  olivaceous  perioetracum,  with 
about  five  whorls,  including  a  swollen  subglobular  nucleus  wider 
than  the  succeeding  whorl;  suture  distinct,  not  appressed;  whorl* 
rapidly  enlarging;  axial  sculpture  only  of  faint  incremental  lines; 
spiral  sculpture  of,  on  the  spire,  faint  irregular  low  threads,  finer  in  a 
band  near  the  preceding  suture;  on  the  last  whorl  these  become  more 
evident,  though  not  strong,  and  extend  to  the  canal;  the  interspaces 
are  shallow  narrow  grooves;  aperture  rather  wide,  the  outer  lip  thin, 
sharp;  the  body  erased,  the  pillar  short,  twisted;  the  canal  short, 
wide,  recurved.  Height  of  shell,  43 ;  of  last  whorl,  32 ;  of  aperture,  24 ; 
diameter,  22  mm.     U.  S.  Nat.  Mus.  Cat.  No.  205246. 

Type-locality. — U.  S.  Bureau  of  Fisheries  station  4991,  in  the  Japan 
Sea,  in  325  fathoms,  mud. 

The  operculum  is  normal.  It  is  probable  that  the  specimen  is  not 
full  grown. 

BUCCINUM  TENUE  Gray,  1849. 

From  the  original  type  of  Gray,  as  determined  by  Stimpson,  various 
derivatives  may  apparently  be  traced,  most  of  which  have  secured 
specific  rank,  while  other  still  exhibit  connecting  links.  Among  the 
latter  is  a  large  rude  form  with  much  emphasized  more  or  less  broken 
irregular  ribs  (Cat.  No.  224069)  and  a  conspicuous  reddish  brown 
periostracum,  with  more  than  seven  whorls,  a  deep  suture,  and 
cream-colored  enamel.  The  type-specimen  measures  89  mm.  in 
length  with  a  diameter  of  40  mm.  For  this  form  the  varietal  name  of 
rhodium  is  now  proposed.  Another  form  from  the  eastern  coast  of 
Kamchatka  in  100  fathoms  (Cat.  No.  225611)  has  a  strongly  con- 
stricted suture  and  about  six  rotund  whorls,  with  the  axial  sculpture 
largely  obsolete  and  the  periostracum  a  very  dark  olive;  this  is  52  mm, 
long  and  32  mm.  in  diameter.  In  its  other  characters  it  agrees  with 
the  normal  type  of  the  species.  I  propose  for  this  variety  the  name 
of  lyperum. 
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BUCCINUM  SOLENUM,  new  species. 

Shell  of  moderate  size,  acute,  white  under  a  dehiscent  straw- 
colored  periostracum,  with  a  strongly  constricted  suture  and  about 
six  slightly  shouldered  somewhat  rotund  whorls,  exclusive  of  the  (lost) 
nucleus ;  the  whorls  of  the  spire  are  numerously  ribbed  (about  20  on 
the  penultimate  whorl),  with  slightly  oblique  riblets  most  emphatic 
on  the  shoulder,  obsolete  at  the  periphery  and  on  the  last  whorl;  the 
incremental  lines  are  prominent,  close,  and  threadlike;  spiral  sculp- 
ture of  very  minute,  closely  undulated,  close-set  striae,  which  gave  a 
somewhat  granular  or  punctuate  aspect  to  the  intervals  between  the 
axial  threads ;  on  the  periphery  of  the  last  whorl  are  a  few  obsolete, 
stronger  spirals;  aperture  wide  with  a  conspicuous  gutter  somewhat 
in  front  of  the  shoulder  in  the  outer  Up ;  a  glaze  of  enamel  on  the  body 
and  pillar,  a  short  shallow  recurved  canal,  and  a  well-marked  siphonal 
fasciole;  the  operculum  nearly  circular,  laminose  externally,  with 
eentral  nucleus.  Height  of  shell,  47;  of  last  whorl,  34;  diameter, 
30  mm.    U.  S.  Nat.  Mus.  Cat.  No.  222485. 

TypeJocaliiy. — U.  S.  Fish  Commission  station  3518,  off  Nunivak 
Island,  Bering  Sea,  in  36  fathoms,  mud;  bottom  temperature,  40°  F. 
Also  off  Unimak  Island  in  46  fathoms. 

This  is  nearest  to  some  mutations  of  B.  polare  Gray,  1839. 

BUCCINUM  CHARTIUM,  new  sped**. 

Shell  of  medium  size,  white,  with  a  very  pale  olive-gray,  thin, 
dehiscent  periostracum,  with  about  eight  gradually  increasing  whorls 
(the  nucleus  defective)  separated  by  a  well-marked  suture;  spiral 
sculpture  of  three  rather  prominent  subequal  cords,  one  at  the  shoul- 
der, one  at  the  periphery,  and  one  midway  between  the  others,  the 
interspaces  equal,  wider  and  carrying  two  or  three  intercalary  alter- 
nating threads ;  on  the  last  whorl  in  the  type-specimen,  in  front  of  the 
periphery,  are  about  20  subequal  and  equally  spaced  flattish  threads 
with  narrower  very  shallow  interspaces ;  the  canal  has  no  spiral  sculp- 
ture; axial  sculpture  of  fine  vertical  threads  with  wider  interspaces; 
aperture  more  or  less  sinuous  behind,  slightly  reflected;  body  white, 
erased,  pillar  nearly  straight;  canal  short,  wide,  recurved  with  a 
feeble  fasciole ;  operculum  small,  smooth,  concave,  with  the  nucleus 
somewhat  to  the  left  of  the  center.  Height  of  shell,  60;  of  last 
whorl,  32;  diameter,  44  mm.     U.  S.  Nat.  Mus.  Cat.  No.  226270. 

Type-locality. — U.  S.  Bureau  of  Fisheries  station  3709,  off  Honshu 
Island,  Japan  Sea,  in  260  fathoms,  muddy  bottom. 

The  specimen  is  a  female. 

BUCCINUM  PEMPHIGUS,  new  variety  MAJOR. 

Male  shell,  large,  thin,  inflated,  white  with  an  adherent  olivaceous 
periostracum,  with  seven  whorls  exclusive  of  the  minute  (eroded) 
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nucleus ;  suture  distinct,  spiral  sculpture  of  a  low  narrow  keel  at  the 
shoulder  and  numerous  flattish,  close-set,  usually  paired  or  duplex 
threads,  uniformly  covering  the  whole  surface;  incremental  lines 
inconspicuous;  aperture  wide,  white,  the  outer  lip  thin,  narrowly 
reflected;  body  and  pillar  with  a  glaze  of  enamel;  pillar  short, 
straight;  canal  wide,  short,  somewhat  recurved,  with  a  moderate 
fasciole;  operculum  large,  rounded  triangular  with  suboentral  nu- 
cleus. Height  of  shell,  86;  of  last  whorl,  64;  of  aperture,  50;  dia- 
meter, 55  mm.     U.  S.  Nat.  Mus.  Cat.  No.  225248. 

Type4ocaliiy. — U.  S.  Fish  Commission  station  3643,  in  the  western 
part  of  Bering  Sea,  in  100  fathoms,  gravel;  bottom  temperature, 
31.7°  F. 

Some  of  the  specimens  are  destitute  of  the  keel  at  the  shoulder. 

BUCCINUM  PLANETICUM,  new  apedes. 

Female  shell  of  moderate  size,  acute,  with  a  distinct  not  constricted 
suture  and  seven  rounded  whorls  exclusive  of  the  (lost)  nucleus ;  shell 
of  a  warm  buff  color,  the  thin  periostracum  dehiscent;  axial  sculpture 
of,  on  the  upper  whorls,  about  a  dozen  low  obscure  ribs  only  apparent 
behind  the  periphery  and  absent  on  the  last  whorl;  'the  lines  of  growth 
are  hardly  perceptible;  spiral  sculpture  of  very  fine  close  threads, 
raised  slightly  into  fasciculate  bands  of  five  or  six  threads,  the  inter- 
spaces more  distinctly  defined  on  the  base  than  behind  the  periphery; 
this  sculpture  covers  the  whole  shell;  the  aperture  wide,  the  margin 
in  the  type-specimen  deeply  sulcate  behind,  hardly  reflected,  patu- 
lous in  front;  body  erased,  pillar  nearly  straight;  canal  very  short, 
wide,  sharply  recurved,  with  a  feeble  fasciole;  height  of  shell  65; 
of  last  whorl,  45 ;  diameter,  35  mm.     U.  S.  Nat.  Mus.  Cat.  No.  223098. 

Type4ocality. — U.  S.  Fish  Commission  station  3305,  southwest  of 
Hagmeister  Island,  eastern  Bering  Sea,  in  23  fathoms,  sand;  bottom 
temperature,  41.8°  F. 

This  species  seems  common  to  the  eastern  littorale  of  Bering  Sea, 
from  Nunivak  Island  to  Bristol  Bay,  and  recalls  B.  tenebrosum 
Hancock. 

BUCCINUM  RONDINUM  new  spedes. 

Shell  small,  pale  straw  color,  thin,  with  about  five  well-rounded 
whorls,  the  nucleus  eroded;  suture  distinct,  not  appressed;  axial 
sculpture  of  fine  close  minute  incremental  lines  on  which  the  perios- 
tracum rises  in  minute,  equal  lamellae;  spiral  sculpture  of  low  minute 
equal  threads  with  equal  or  wider  interspaces,  over  the  whole  surface; 
aperture  with  outer  lip  simple,  arcuate,  with  the  extreme  margin 
slightly  expanded;  inner  Up  white,  erased;  pillar  short,  thin,  twisted; 
canal  wide,  deeply  excavated,  hardly  differentiated;  height  of  shell, 
20;  of  last  whorl,  16;  of  aperture,  11;  diameter,  11  mm.  U.  S. 
Nat.  Mas.  Cat.  No.  110534a. 
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Type-locality. — U.  S.  Fish  Commission  station  2863,  off  Alaska 
Peninsula  in  159  fathoms,  sand,  bottom  temperature,  44.8°  F. 

BUCCINUM  CA8TANEUM  DaH,  1877. 

This  remarkable  species  was  originally  described  from  an  ap- 
parently smooth  but  very  minutely  spirally  striated  specimen  from 
the  Shumagin  Islands.  Later  I  named  a  variety  with  three  very 
prominent  spiral  cords  on  the  last  whorl  variety  tricarinatum.  I  find, 
however,  that  Brugui&re  named  a  (Nassa)  Buccinum  iricariruitum, 
so  I  propose  for  this  variety  the  designation  of  triplostephanum. 
As  the  collection  has  increased,  other  specimens  of  this  rare  species 
have  come  to  hand  extending  the  limits  of  its  variability.  A  form 
without  spiral  cords  but  with  (on  the  last  whorl  about  10)  somewhat 
irregularly  arcuate  coarse  ribs,  and  larger  than  the  original  type, 
was  collected  at  the  island  of  St.  George  (Cat.  No.  217152)  in  Bering 
Sea,  at  a  depth  of  30  fathoms;  for  this  the  varietal  name  fluctuation 
is  now  proposed.  Still  another  form  from  the  Unimak  Pass,  Aleutian 
chain,  in  56  fathoms  (Cat.  No.  213159)  is  smaller  than  the  original 
type  and  has  (on  the  last  whorl  about  19)  more  numerous  smaller 
ribs,  which  on  the  periphery  are  more  or  less  broken  up  into  nodules, 
and  has  the  fine  spiral  striation  fasciculated  by  the  presence  at 
irregular  intervals  of  deeper  spiral  grooves;  for  this  form  the  name 
incwidum  is  now  proposed.  In  the  thickening  and  arcuation  of  the 
outer  lip  all  these  forms  agree,  as  well  as  in  the  other  general  char- 
acters of  the  type.  It  would  not  be  surprising  if,  when  a  large  number 
of  specimens  from  different  localities  are  brought  together,  other 
combinations  of  the  sculptural  characters  should  be  revealed. 

BUCCINUM  ROSSELLIKUM,  new  species. 

Shell  small,  very  thin,  of  a  dull  dark  olive  color,  the  suture  deep, 
not  appressed;  with  about  six  well-rounded  whorls,  the  apex  eroded; 
axial  sculpture  of  fine,  close,  even,  silky  incremental  lines;  spiral 
sculpture  of  fine,  close,  equal  flattish  threads  on  the  spire  which 
later  take  on  the  aspect  of  rather  wide  flat  interspaces  between 
shallow  grooves,  here  and  there  with  a  slightly  more  elevated  spiral 
thread;  aperture  ovate,  outer  lip  thin,  sharp,  perhaps  not  quite 
mature;  inner  lip  white,  erased,  pillar  short,  twisted;  canal  very 
short,  slightly  recurved,  wide,  with  a  faint  siphonal  fasciole;  height 
of  shell,  27;  of  last  whorl,  21;  of  aperture,  14;  diameter,  16  mm. 
U.  S.  Nat.  Mus.  Cat.  No.  206449. 

Type4ocaMty. — U.  S.  Fish  Commission  station  3340,  southeast  of 
Chirikoff  Island,  Alaska,  in  695  fathoms,  mud,  bottom  temperature, 
36.8°  F. 

The  operculum  is  subcircular,  thin  and  normal. 


Digitized  by 


Google 


328  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  ™l.  56. 


BUCCINUM  PHYSEMATUM,  new 

Female  shell  rather  large,  thin,  inflated,  acute,  whitish,  whorls 
rapidly  enlarging,  about  six  and  a  half  in  number,  the  nucleus  decor- 
ticated, the  suture  deep,  not  channelled;  spiral  sculpture  of  very 
numerous  somewhat  irregular,  fine  threads,  mostly  with  narrower 
interspaces  and  with  little  or  no  tendency  to  fasciculation,  an  angle 
at  the  margin  of  the  base;  penultimate  whorl  with  about  16  narrow, 
retractively  arcuate  ribs,  extending  from  suture  to  suture  with  wider 
interspaces  but  obsolete  on  the  last  whorl;  aperture  wide,  cream  col- 
ored, the  outer  lip  thin,  arcuate,  reflected,  the  body  erased,  the  pillar 
short,  slightly  twisted,  with  a  wide,  very  short  canal  and  moderate 
fasciole.  Height  of  shell,  60;  of  last  whorl,  47;  diameter,  40  mm. 
XL  S.  Nat.  Mus.  Cat.  No.  122555. 

Type-locality. — U.  S.  Fish  Commission  station  3253,  in  Bering  Sea, 
in  29£  fathoms,  mud. 

This  has  the  aspect  of  a  very  large  thin  B.  angidosum,  but  the 
minor  sculpture  is  quite  distinct. 

BUCCINUM  ANGULOSUM,  mw  rariety  CNB9MATOFLBUBA. 

.  Shell  thin,  white,  variable  in  height,  the  type-specimen  short, 
acute,  with  five  whorls  exclusive  of  the  flost)  nucleus,  separated  by  a 
distinct  suture;  axial  sculpture  of  (on  the  penultimate  whorl  11,  on 
the  last  whorl  8)  stout  ribs  with  equal  (on  the  spire)  or  wider  (on 
the  last  whorl)  interspaces;  on  the  spire  these  extend  from  suture 
to  suture  without  special  prominence  on  any  one  part  of  the  whorl,  but 
on  the  last  whorl  they  are  obsolescent  near  the  suture  and  on  the 
base,  but  on  the  periphery  are  very  prominent,  as  if  pinched  and 
pulled  out,  rudely  and  irregularly;  the  incremental  lines  are  incon- 
spicuous; the  spiral  sculpture  is  like  that  of  the  typical  form,  fine 
similar  uniform  striae  now  and  then  fasciculated  by  deeper  grooving; 
aperture  wide,  outer  lip  flexuous,  thin;  body  erased,  pillar  short 
straight,  canal  wide,  deep,  recurved  with  a  strong  fasciole.  Height 
of  shell,  48;  of  last  whorl,  40;  diameter,  36  mm.  Another  specimen 
measures — height  of  shell,  47;  of  last  whorl,  35;  diameter  (not 
quite  mature),  26  mm.     U.  S.  Nat.  Mus.  Cat.  No.  332759. 

Type-locality. — Point  Barrow,  Arctic  coast  of  Alaska,  on  the  beach. 
The  second  specimen,  from  between  Cape  Beaufort  and  Cape  Lis- 
burne,  has  on  the  penultimate  whorl  9  and  on  the  last  whorl  1 1  ribs. 
This  variability  is  common  in  this  species  and  isolated  individuals  are 
often  very  unlike. 

BUCCINUM  ANGULOSUM,  mw  rariety  TRANSUBATUM. 

Shell  of  moderate  size,  thin,  somewhat  inflated,  with  about  five 
whorls  exclusive  of  the  Cost)  nucleus;   the  suture  gently  appressed; 
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spiral  sculpture  in  minor  particulars  like  that  of  B.  angulosum,  but 
with  four  strong  rounded  cords,,  with  much  wider  subequal  inter- 
spaces on  the  last  whorl  and  eight  or  more  irregular  feeble  ribs 
obsolete  in  front  of  the  suture  also  on  the  base;  other  axial  sculpture 
of  very  fine  hardly  visible  incremental  lines;  aperture  creamy  white, 
the  outer  lip  thin,  hardly  reflected,  the  body  glared,  the  pillar  slender, 
arcuate,  short,  with  a  deep  short,  rather  wide  canal  and  a  strong 
siphonal  fasciole;  the  periostracum  thin,  pale  yellowish,  smooth. 
Height  of  shell,  46;  of  last  whorl,  36;  diameter,  28  mm.  U.  S. 
Nat.  Mus.  Cat.  No.  221455. 

Type-locality — Point  Belcher,  Arctic  coast  of  Alaska,  on  the  beach: 
collected  by  W.  H.  Dall. 

CANTHABUS  EXANTHEMATUS,  new  species. 

Shell  small,  brownish,  with  a  smooth  turbinate  rapidly  enlarging 
nucleus  of  three  and  a  half  whorls  and  three  and  a  half  subsequent 
whorls;  suture  obscure,  somewhat  undulate;  axial  sculpture  of  (on 
the  penultimate  whorl  about  18)  obscure  vertical  ribs  with  somewhat 
narrower  interspaces,  extending  on  the  last  whorl  to  the  base,  and 
cut  by  the  spiral  sculpture  into  conspicuous  nodules;  there  are  also 
fine  slightly  raised  close-set,  incremental  lines  most  conspicuous  in  the 
interspaces ;  the  spiral  sculpture  consists  chiefly  of  a  pair  of  peripheral 
threads  conspicuously  nodulating  the  ribs  and  another  similar  thread 
in  front  of  the  suture;  as  the  shell  grows,  intercalary  not  nodulous 
small  threads  appear  in  the  interspaces,  and  on  the  last  whorl  a  few 
still  smaller  intercalaries  begin;  this  sculpture  also  is  found  on  the 
base;  aperture  semilunate,  simple,  body  erased;  pillar  short,  canal 
short,  slightly  recurved;  the  interior  of  the  outer  lip  has  five  short 
prominent  lirations,  similar  and  subequally  spaced;  height  of  shell, 
8.5;  of  last  whorl,  6;  diameter,  4.2  mm.  U.  S.  Nat.  Mus.  Cat.  No. 
96771. 

Type-locality — U.  S.  Fish  Commission  station  2837,  off  Lower 
California  in  23  fathoms,  sand. 

This  belongs  to  the  group  of  C.  orbigwyi  Payraudeau. 

ANACHIS  PHANKA,  sew  species. 

Shell  small,  acute,  slender,  white,  with  six  flattish  whorls  exclusive 
of  the  smooth  glassy  nucleus  of  about  one  whorl;  suture  distinct;  the 
first  two  whorls  flat  and  smooth,  the  subsequent  whorls  with  (on  the 
last  whorl  about  14)  nearly  vertical  narrow,  straight,  rather  sharp 
ribs  with  shallow  much  wider  insterspaces  extending  over  the 
periphery;  surface  polished,  base  attenuated,  smooth,  aperture 
narrow,  outer  lip  simple,  body  erased,  pillar  short,  axis  pervious; 
canal  short,  deep,  wide,  with  a  marked  siphonal  fasciole  bordered 
behind  with  a  brown  line;  there  are  a  few  feeble  spiral  striae  on  the 
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back  of  tiie  canal;  height  of  shell  9;  of  last  whorl,  6;  of  aperture,  4 ; 
diameter,  3.5  mm.    U.  S,  Nat.  Mus.  Cat.  No.  219671. 

Type-locality — Salina  Cruz,  Mexico;  C.  R.  Orcutt. 

It  is  quite  probable  that  a  series  would  show  ^nations  of  color. 

ALIA  CALUMOBPHA.  mmm  ■periea. 

• 

Shell  small,  yellowish,  with  brown  mottlings  under  a  thin  brownish 
periostracum,  with  about  five  whorls;  including  a  small  smooth 
nucleus;  suture  obscure,  whorls  only  slightly  convex  on  the  spire; 
surface  smooth  except  for  a  few  spiral  striae  on  the  canal;  aperture 
narrow,  with  a  rather  wide  commissure  at  the  posterior  junction  of 
the  lip  and  body;  outer  lip  slightly  thickened,  with  four  or  five 
denticles  on  the  inner  face;  body  polished,  pillar  short;  canal  short 
and  wide;  height  of  shell  5;  of  last  whorl,  3.5;  diameter,  2.5  mm. 
U.  S.  Nat.  Mus.  Cat.  No.  271491. 

Typ&locality. — San  Diego,  California,  C.  R.  Orcutt. 

This  belongs  with  the  group  of  A.  californiana,  from  which  it 
differs  by  its  much  smaller  size,  relatively  more  deader  form,  and  less 
pronounced  coloration. 

ALU  XBNIA.  mw  ■periea. 

Shell  large  for  the  genus,  acute,  waxen  white,  with  abundant 
reddish  brown  painting — clouds,  streaks,  or  occellations — with  about 
nine  rather  flat-sided  whorls,  exclusive  of  a  swollen  smooth  nucleus 
of  about  one  whorl  more;  suture  distinct,  not  appressed;  surface 
smooth  and  polished,  except  for  half  a  dozen  spiral  grooves  on  the 
canal;  aperture  narrow,  the  outer  Up  thickened  with  a  slight  varical 
swelling  behind  it;  internally  adults  have  about  eight  denticulations; 
body  enameled,  pillar  also  with  a  few  obscure  nodulations;  canal 
short,  slightly  recurved;  height  of  shell,  18;  of  last  whorl,  10;  diam- 
eter, 6  mm.     U.  S.  Nat.  Mus.  Cat.  No.  59370. 

Type-locality. — Cape  San  Lucas;  W.  H.  Dall. 

This  species  is  more  nearly  related  by  its  shell  characters  to  Aus- 
tralian species  like  Columbdla  irUexta  Gaskoin  than  to  the  usual  West 
American  types. 

ALIA  CASCIANA,  new  aped*. 

Shell  small,  yellowish,  acute,  with  a  three-whorled  smooth  nucleus 
beginning  with  a  very  minute  apex  and  five  flattish  subsequent  whorls ; 
suture  distinct,  minutely  channeled;  axial  sculpture  of  faint  incre- 
mental lines;  spiral  sculpture  of  very  faint  striae  on  the  whorls 
behind  the  periphery,  and  a  few  stronger  grooves  near  and  on  the 
canal;  base  subangular  at  the  periphery,  flattened  in  front;  aperture 
narrow,  simple,  body  slightly  glazed,  pillar  short  with  a  strong  keel 
at  its  anterior  border;  canal  short,  deep,;  height  of  shell,  9;  of  last 
whorl,  6;  of  aperture,  3.5;  diameter,  4  mm.  U.  S.  Nat.  Mus.  Cat. 
No.  209456. 
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Type-locality. — U.  S.  Fish  Commission  station  4322,  off  La  Jolla, 
San  Diego  County,  California,  in  110  to  199  fathoms,  shelly  mud. 

This  species  when  fully  adult  probably  has  a  few  denticulations 
on  the  inside  of  the  outer  lip,  and  in  fresh  specimens  the  color  may  be 
variable.    All  those  obtained  at  this  station  were  "dead"  shells. 

ASTYRIS  AMIANTIS,  mw  species. 

Shell  small,  pure  white,  solid,  with  seven  moderately-rounded 
whorls  exclusive  of  the  (lost)  nucleus;  suture  distinct,  not  appressed; 
axial  sculpture  of  more  or  less  evident  incremental  lines,  sometimes 
so  strong  as  to  suggest  riblets;  spiral  sculpture  of  fine  threads,  almost 
obsolete  on  most  of  the  shell  but  coarser  and  more  evident  near  the 
canal,  covering  the  whole  surface  with  narrower  interspaces;  aperture 
8emihinate,  outer  lip  simple,  body  erased,  pillar  very  short,  canal 
hardly  differentiated;  heigth  of  shell,  13;  of  last  whorl,  8;  of  aper- 
ture, 4:  diameter,  6  mm.    U.  S.  Nat.  Mus.  Cat.  No.  221008. 

Type-localUy. — Beach  at  Kiska  Harbor,  Aleutians,  station  1026; 
W.  H.  Dall. 

?  NITIDELLA  LUTULENTA,  aew  i 


Shell  small,  pale,  with  pale  variations  of  brown  or  none,  covered 
^with  a  fibrous  pale  brownish  periostracum;  with  about  six  whorls, 
including  an  extremely  minute  smooth  nucleus;  suture  distinct,  not 
appressed;  surface  of  the  whorls  moderately  convex;  axial  sculpture 
none  but  faint  incremental  lines;  spiral  sculpture  only  of  a  few  spiral 
grooves  on  the  back  of  the  canal;  aperture  simple,  the  outer  lip  thin, 
not  Urate  within,  body  with  a  slight  glaze,  pillar  thickened  with  an 
obvious  keel  on  its  anterior  edge;  canal  short,  wide;  operculum  nor- 
mal; height  of  shell,  7;  of  last  whorl,  5.5;  diameter,  3.5  mm.  U.  S. 
Nat.  Mus.  Cat.  No.  211068. 

Type-locality. — U.  S.  Fish  Commission  station  3180,  in  the  Gulf 
of  the  Farallones,  off  San  Francisco,  in  24  fathoms;  bottom  tem- 
perature, 50.7°  F. 

This  may  prove  to  be  an  Alia. 

AMPHISSA  VERSICOLOR,  new  rarietj  INCISA. 

Shell  varicolored,  acute,  solid,  with  a  thin  brownish  fibrous  perio- 
stracum, with  about  eight  whorls,  including  the  smooth  nucleus  of 
about  one  whorl,  the  rest  of  the  shell  strongly  sculptured;  spiral 
sculpture  of  (on  the  spire  about  6,  on  the  last  whorl  about  16)  strong, 
low,  rounded,  equal,  and  equally  spaced  cords,  except  one  in  front 
of  the  almost  channeled  suture,  which  is  slightly  more  prominent 
than  the  others,  separated  by  much  narrower  deep  grooves;  the 
spirals  not  nodulous  when  they  cross  the  ribs;  axial  sculpture  of 
(on  the  penultimate  whorl  about  14)  obliquely  protractive  rounded 
ribs  with  subequal  interspaces,  somewhat  obsolete  near  the  aperture, 
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which  is  semilunate;  outer  lip  hardly  thickened,  whitish,  Urate 
within;  body  and  pillar  with  a  layer  of  whitish  enamel;  canal  short, 
deep,  slightly  recurved;  height  of  shell,  13.5;  of  last  whorl,  10;  of 
aperture,  6.5;  diameter,  7  mm.     U.  S.  Nat.  Mus.  Cat.  No.  12285. 

Type-locality. — Laguna  Beach,  California;  Stearns  collection.  Dif- 
fers from  the  typical  versicolor  by  the  strength  of  the  sculpture,  deep 
grooving,  and  generally  by  the  duller  color. 

AESOPUS  ARESTUS,  new  ■pedea. 

Shell  small,  thin,  slender,  suffused  with  yellowish  and  white  or 
ocellated  somewhat  like  NitideUa  oceUata  with  pale  brown  on  a 
white  ground,  with  six  subcylindric  whorls  including  a  smooth 
swollen  nucleus  of  about  one  whorl;  suture  distinct,  not  appressed; 
axial  sculpture  of  numerous  narrow  nearly  obsolete  vertical  riblets 
on  the  upper  part  of  the  spire,  which  are  absent  from  the  last  whorl, 
except  in  the  form  of  feeble  vertical  wrinkles;  spiral  sculpture  none; 
aperture  short,  simple,  outer  lip  thickened,  not  reflected,  body  with 
a  layer  of  enamel,  pillar  lip  thickened,  slightly  twisted,  shorter  than 
the  outer  lip;  canal  very  short  and  deep;  height  of  shell,  7;  of  last 
whorl,  3.8;  diameter,  2  mm.    U.  S.  Nat.  Mus.  Cat.  No.  217928. 

Type-locality. — Magdalena  Bay,  Lower  California;  collected  by 
C.  R.  Orcutt. 

MUREX  (ALIPUBPUBA)  RHY88US,  lew  spedes. 

Shell  elongate,  trialate,  white,  with  a  rasplike  surface,  a  dark  brown 
nucleus  of  two  whorls,  and  five  subsequent  whorls,  with  a  narrow 
shoulder  in  front  of  an  obscure  appressed  suture;  axial  sculpture  be- 
side the  three  varices  and  the  minute  imbricate  surface  includes  a 
nodulous  rib  between  each  pair  of  varices;  the  latter  are  slightly 
recurved  with  a  prominent  spinosity  at  the  shoulder,  about  six 
major  the  same  number  of  minor,  and  numerous  smaller  imbricate 
intercalary  riblets  in  the  last  varix,  which  extends  nearly  to  the  end 
of  the  long  closed  canal;  aperture  ovate,  white,  simple,  entire;  oper- 
culum normal,  brown;  height  of  shell,  62;  of  last  whorl,  47;  of  aper- 
ture, 12;  maximum  diameter,  including  the  varix,  27  mm.  U.  S. 
Nat.  Mus.  Cat.  No.  160500. 

Type-locality. — San  Pedro,  California;  collected  by  Mrs.  Oldroyd. 

PURPURA  NUTTALUI  CmtmL  IMS. 

There  are  two  color  varieties  which  seem  worthy  of  distinction, 
one  completely  white  or  yellowish  white,  which  may  take  the  name 
of  P.  nuttaUii  albescens,  and  another,  which,  generally  preserving 
the  usual  brownish  color,  has  a  broad  white  band,  making  it  very 
conspicuous,  about  the  middle  of  the  shell,  and  one  on  the  canal, 
which  may  be  called  P.  nuttaUii  albofasciata .  These  color-varieties 
appear  to  be  unusually  constant  and  are  found  chiefly  in  the  southern 


Digitized  by 


Google 


X0.229S.  XBW  NORTH  PACIFIC  MOLLUSKS—DALL.  333 

range  of  the  species  from  San  Pedro,  California,  to  Scammon  Lagoon, 
Lower  California.  The  specimens  which  may  be  regarded  as  types 
bear  the  museum  catalogue  numbers  252894  and  181827,  respec- 
tively, and  were  collected  by  W.  L.  Chambers  at  San  Pedro  and  by 
Henry  Hemphill  at  San  Diego,  California. 

TRITONALIA  GRACILLIMA,  new  rsrfety  OBESA. 

TrUonalia  gracillima,  var.  obesa  (Stearns  MS.)  in  collection. 

Shell  resembling  T.  graaJXima  in  most  respects  but  notably  wider. 
The  coloration  is  yellowish,  with  brown  flecks,  especially  on  the 
prominences.  The  canal  is  closed.  The  aperture  is  bluish  white, 
with  four  strong  denticles  on  the  anterior  two-thirds  of  the  inner  lip. 
Height  of  shell,  19;  of  aperture  and  canal,  8;  diameter,  7.5  mm. 
U.  S.  Nat.  Mus.  Cat.  No.  228722. 

7\/pe4ocaIity. — Laguna  Beach,  California;  received  from  C.  F. 
Baker. 

TBTTON  ALU  LURID  A  Mlddesdorff,  sew  rarirtj  ROTUNDA. 

Shell  small,  short,  much  inflated,  solid,  with  four  or  more  whorls, 
the  apex  eroded;  suture  ap pressed,  obscure;  axial  sculpture  incre- 
mental, irregular,  sometimes  rising  to  lamellae,  forming  pits  in  the 
interspaces  of  the  spiral  sculpture;  the  latter  comprises  (on  the 
penultimate  whorl  5  or  6,  on  the  last  whorl  about  14)  strong,  elevated, 
blackish  brown,  more  or  less  undulated  and  transversely  striated 
squarish  ribs  with  narrower  interspaces,  covering  the  whole  whorl; 
aperture  ovate,  purplish  when  fresh,  fading  to  light  pink  in  the  cabi- 
net; outer  Up  strong,  crenate  by  the  sculpture,  internally  thickened 
and  with  six  prominent  denticles;  inner  lip  erased,  pillar  short;  canal 
very  short,  but  distinctly  recurved;  height  of  shell,  16.5;  of  aperture, 
12.5;  diameter,  13  mm.     U.  S.  Nat.  Mus.  Cat.  No.  208495. 

Type-locality. — Moss  Beach,  Half  moon  Bay,  California;  collected 
by  F.  L.  Button. 

TRITONALIA  FUSCONOTATA,  new  species. 

Sh^ll  solid,  light  yellow  brown,  with  spiral  bands  of  dark  brown 
spots  between  the  ribs,  usually  one  at  the  periphery  and  another  at 
each  end  of  the  whorl,  but  sometimes  missing;  whorls  four  or  five 
exclusive  of  the  (lost)  nucleus,  rather  inflated;  suture  distinct,  con- 
stricted, the  whorl  in  front  of  it  appressed  and  gathered  into  short, 
minute,  vertical  wrinkles;  axial  sculpture  otherwise  of  six  or  seven 
prominent  vertical  ribs  extending  across  the  whorls  and  rather  sharp 
elevated  incremental  lines;  spiral  sculpture  of  (on  the  last  whorl 
about  24)  subequal  spiral  cords  with  narrower  channelled  inter- 
spaces, covering  the  whorl;  aperture  rather  wide,  white;  outer  lip 
somewhat  expanded,  internally  denticulate;  body  and  pillar  erased; 
canal  short,  closed  in  the  adult,  with  a  marked  siphonal  fasciole; 
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height  of  shell,  26;  of  last  whorl,  20;  diameter,  15  mm.     U.  S.  Nat. 
Mus.  Cat.  No.  46729. 

Type-locality. — Monterey,  California,  Stearns. 

TRITONALIA  CIBCUMTBXTA,  new  variety  CITRICA. 

This  is  a  variety  which,  when  fresh,  presents  a  ground  color  of 
lemon  or  orange  yellow  instead  of  the  usual  grayish  white,  while 
the  brown  bands  are  much  less  emphatic  and  the  shells  are  usually 
smaller  than  those  of  the  type.  Museum  specimens,  number  56747 
from  Catalina  Island,  may  be  regarded  as  the  types. 

TRITONALIA  INTERFOSSA,  new  variety  CLATHRATA. 

This  is  a  short  and  stout  form  with  very  prominent  rectangular 
clathration  and  flatly  turrited  spire,  which  was  distinguished  by 
Dr.  R.  E.  C.  Stearns  in  manuscript  many  years  ago  but  never  pub- 
lished. The  specimen  from  Avalon,  Catalina  Island,  numbered 
177995  in  the  museum  series,  may  be  taken  as  type.  Height,  13: 
diameter,  7  mm. 

TRITONALIA  INTERFOSSA.  aew  variety  MINOR. 

This  is  a  pale  dwarf,  slender  form,  also  from  Catalina  Island, 
number  56912,  which  seems  nevertheless  to  have  reached  maturity. 
It  is  strongly  clathrate  and  measures  in  height  7,  and  in  diameter 
3.5  mm. 

TRITONALIA  INTERFOSSA,  aew  variety  ATROPURFUREA. 

This  form  resembles  dathrata,  but  is  more  elongated  and  much 
less  distinctly  turrited.  The  color  when  fresh  is  a  purplish  black, 
which,  however,  fades  in  the  cabinet  to  a  more  or  less  ruddy 
brown,  after  some  years.  It  was  discriminated  in  manuscript  half 
a  century  ago  by  Dr.  P.  P.  Carpenter,  and  has  been  sent  out  by 
that  name  to  collectors,  but  so  far  as  I  know  has  not  yet  been 
published. 

Specimens  from  Neeah  Bay,  Washington,  numbered  155286  in 
the  museum  collection,  may  serve  as  types.  Height,  19;  diameter 
7  mm. 

TRITONALIA  SCLERA,  M 


Shell  of  moderate  size,  yellowish,  flushed  with  more  or  less  dark 
brown,  with  six  well-rounded  whorls  exclusive  of  the  (lost)  nucleus; 
suture  obscure,  undulated;  axial  sculpture  of  (on  the  last  whorl  8, 
on  the  penultimate  whorl  10)  low  inconspicuous  rounded  ribs  ex- 
tending more  or  less  distinctly  to  the  canal  with  continually  wider 
interspaces;  also  low  sharp  incremental  lines  minutely  imbricating 
the  whole  sculpture;  spiral  sculpture  of  (on  the  penultimate  whorl 
about  7,  on  the  last  whorl  about  25)  strong  prominent  cords  with 
wider  interspaces  usually  showing  an  intercalary  thread  which  on 
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the  last  whorl  becomes  nearly  as  strong  as  the  others;  aperture 
rounded,  outer  lip  simple,  periodically  varicose;  body  erased,  pillar 
straight;  canal  distinct,  open,  narrow,  slightly  recurved;  height  of 
shell,  29;  of  last  whorl,  21.5;  of  aperture  and  canal,  15;  diameter, 
16  mm.    U.  S.  Nat.  Mus.  Cat.  No.  222569. 

Type-locality. — U.  S.  Pish  Commission  station  4205,  near  Port 
Townsend,  Washington;  in  20  fathoms,  hard  bottom;  temperature, 
50.8°  F. 

The  operculum  is  purpuroid  and  dark  brown. 

TRITONALIA  EPIPHANEA,  new  aperies. 

Shell  small,  dark  brown,  acute,  with  an  angular  shoulder,  slender, 
with  six  whorls  exclusive  of  the  (lost)  nucleus;  suture  distinct, 
slightly  wrinkled  and  more  or  less  appressed;  spiral  sculpture  of  (on 
the  penultimate  whorl  six  above  and  seven  below  the  shoulder) 
strong  equal  threads  with  narrower  interspaces,  the  whole  slightly 
imbricated  and  covering  the  entire  surface  in  a  regular  manner; 
axial  sculpture  of  (on  the  last  whorl  seven)  strong  rounded  ribs 
most  prominent  at  the  shoulder  and  with  much  wider  interspaces, 
the  spire  deeply  constricted  at  the  suture;  aperture  oval,  the  outer 
lip  thickened  but  not  reflected,  internally  white  with  six  equal  and 
equally  spaced  denticulations,  the  body  and  arcuate  short  pillar 
with  a  layer  of  white  enamel;  the  canal  long,  closed  near  the  aper- 
ture, with  a  narrow  f  asciole  and  slightly  recurved ;  height  of  shell, 
25;  of  last  whorl,  18;  of  aperture  and  canal,  13;  diameter,  11  mm. 
U.  S.  Nat.  Mus.  Cat.  No.  216809. 

Type-locality. — San  Pedro,  California,  collected  by  Dr.  Tremper. 

TRITONALIA  TRACHE1A.  new  epedee. 

Shell  small,  solid,  rough,  of  a  greenish  gray  color,  of  about  five 
strongly  shouldered  whorls,  the  nucleus  lost;  the  suture  obscure,  not 
appressed;  axial  sculpture  of  (on  the  penultimate  whorl  9,  on  the  last 
whorl  6  or  7)  strong  ribs,  subspinose  at  the  shoulder,  and  extending 
to  the  base;  beside  these  there  are  rude  incremental  lines;  spiral 
sculpture  on  the  spire  of  two  strong  cords  at  the  periphery,  nodulous 
where  they  cross  the  ribs;  on  the  last  whorl  below  the  periphery 
there  are  three  strong  cords  with  narrower  deep  interspaces,  then  a 
wider  gap  and  two  more  on  the  canal;  aperture  subcircular,  dark 
green,  with  an  entire  simple  margin,  the  operculum  muricoid;  canal 
short,  solidly  dosed,  straight,  with  an  imbricate  siphonal  f asciole; 
height  of  shell,  11.5;  of  last  whorl,  8;  diameter,  8  mm.  U.  S.  Nat. 
Mus.  Cat.  No.  207084. 

Type-locality. — Sitka,  Alaska,  in  15  fathoms,  mud,  dredged  by 
W.  H.  DaU. 
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TRITONAUA  TURRITA,  new  syectoa. 

Shell  large,  solid,  short  in  proportion  to  its  width,  of  four  or  more 
whorls,  the  apex  defective;  white  with  strong  brown  spiral  cords; 
suture  strongly  appressed,  with  a  whitish  band  in  front  of  it,  undu- 
lated by  the  ribs;  axial  sculpture  of  eight  strong  short  ribs  beginning 
at  the  shoulder  and  extending  over  the  periphery,  but  stronger  at 
the  shoulder,  the  whorl  being  somewhat  constricted  behind  them; 
spiral  sculpture  of  (on  the  last  whorl  nine)  strong,  dark  brown  spiral 
cords,  undulated  by  the  ribs  and  minutely  lamellose;  there  may  be 
also  some  lesser  intercalary  threads;  aperture  rounded,  outer  lip 
much  thickened,  internally  white  with  half  a  dozen  denticulations 
within;  inner  lip  white,  concavely  arcuate,  erased;  pillar  short, 
thick;  canal  short,  open,  slightly  recurved,  with  an  obvious  fasciole. 
Height  of  shell  (decollate),  34;  of  last  whorl,  28;  of  aperture,  20; 
diameter  at  decollation,  4;  maximum  diameter,  21  mm.  U.  S.  Nat. 
Mus.  Cat.  No.  34517. 

Type-locality. — San  Quentin  Bay,  Lower  California;  collected  by 
L.  Belding. 

Though  the  specimens  are  worn  this  is  clearly  distinct  from  the 
known  species.  The  late  Dr.  R.  E.  C.  Stearns  proposed  the  above 
name  but  never  described  the  shell. 

Genus  TEOMINA  Dall.  1918. 

This  name  was  proposed  for  the  curious  little  shell  from  the  Magel- 
lanic region  named  in  1868,  by  Philippi,  Fusus  unicarinatus.  This 
has  the  nucleus  of  a  Trophon  and  is  probably  related  to  the  austral 
Trophons,  but  the  soft  parts  are  not  known.  It  is  more  fully  dis- 
cussed in  my  paper  of  1902.1 

Genus  NEPTUNEA  (Bolten)  Dall,  1902. 

I  showed  in  1902  *  while  discussing  the  synonymy  of  the  genus 
Ohrysodomu8  that  the  latter  genus  was  named  and  a  type  designated 
many  years  before  anyone  attempted  to  restrict  and  name  a  type  for 
the  heterogeneous  collection  included  under  the  name  Neptwnea  by 
Bolten.  Herrmannsen,  in  1847,  correctly  indicated  Trophon  (in  the 
wide  sense  of  that  day)  as  the  equivalent  of  Neptwnea  but  named  no 
type.  Typical  Trophon  had  been  segregated  by  Montfort  in  1810, 
the  only  other  Trophon  in  Bolten's  list  is  the  type  of  Sara*  Boreotrophon 
(clathrus)  1878.  It  is  therefore  obvious  that  Neptwnea  must  be 
restricted  to  the  boreal  Trophons  and  Sars's  name  be  relegated  to 
synonymy,  as  I  showed  by  the  method  of  elimination  in  1902. 

»  Proc.  U.  8.  Nat.  Mus.,  vol.  24,  No.  1264,  p.  636,  March,  1902. 
•  Idem,  pp.  620*521. 


Digitized  by 


Google 


no.  2295.  XEW  NORTH  PACIFIC  MOLLUSKS—DALL.  337 


NEPTUNEA  TOLOMIA,  m 

Shell  small,  short,  inflated,  white,  with  an  angular  shoulder  near 
the  periphery  on  the  spire,  with  more  than  four  whorls  (the  apex 
defective),  the  suture  distinct,  not  appressed;  axial  sculpture  of  (on 
the  last  whorl  about  35)  sharp  ribs,  regularly  spaced,  with  wider 
interspaces,  extending  from  the  suture  over  the  base;  these  ribs  only 
become  lamellose  with  senility;  the  canal  is  axially  striated  and  the 
incremental  lines  visible;  on  the  upper  spire  the  intersection  of  the 
ribs  and  shoulder  angle  tends  to  become  nodulous;  aperture  rounded, 
simple,  body  erased,  canal  narrow,  a  little  recurved;  height  of  shell, 
19;  of  last  whorl,  15;  of  aperture,  10;  diameter,  10  mm.  U.  S.  Nat. 
Mus.  Cat.  No.  222441. 

Type-locality. — U.  S.  Fish  Commission  station  2896,  off  San  Miguel 
Island,  California,  in  376  fathoms,  mud;  bottom  temperature,  43°  F. 

NEPTUNEA  APOLYONIS,  new  species. 

Shell  small,  white,  subturrited,  with  more  than  four  whorls,  the 
apex  eroded,  the  suture  distinct;  axial  sculpture  of  (on  the  last 
whorl  13  to  15)  sharp  low  varices  with  wider  interspaces,  sometimes 
feebly  angular  at  the  shoulder  on  the  spire  but  on  the  last  whorl  the 
angle  is  blunted  or  obsolete;  there  is  no  spiral  sculpture  and  the 
incremental  lines  are  not  conspicuous;  aperture  rather  wide,  ovate 
white,  the  outer  lip  reflected  at  the  varices;  body  and  pillar  with  a 
coat  of  white  enamel;  canal  narrow,  slightly  recurved,  rather  long; 
the  base  of  the  last  whorl  gently  constricted.  Height  of  three  whorls, 
21;  of  last  whorl,  17;  diameter,  10  mm.  U.  S.  Nat.  Mus.  Cat. 
No.  209303. 

Type-locality. — U.  S.  Bureau  of  Fisheries  station  4423,  in  the  vicinity 
of  the  Santa  Barbara  Islands,  California,  in  216  to  339  fathoms,  sand. 

This  is  much  like  N.  tohmia  in  general  form  but  has  fewer  varices 
and  no  spiral  cords. 

NEPTUNEA  ITH1TOMA,  new  $edes. 

Shell  elongated,  slender,  acute,  with  a  yellowish  tinge,  with  eleven 
varices,  spinose  at  the  shoulder,  with  five  or  more  whorls,  the  apex 
decorticated;  suture  distinct,  more  or  less  undulated  by  the  sculp- 
ture; the  varices  sharp  and  imbricating;  sculpture  only  of  obvious 
incremental  lines  and  here  and  there  a  minute  vermiculation;  aper- 
ture elongate-oval,  outer  lip  thin,  sharp;  body  erased;  pillar  arcuate, 
twisted;  canal  long,  narrow,  curved;  height  of  shell,  38;  of  last 
whorl,  29;  of  aperture  and  canal,  25;  diameter,  16  mm.  U.  S.  Nat. 
Mus.  Cat.  No.  222623. 
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Type-locality. — U.  S.  Fish  Commission  station  4255,  in  Taiya  inlet, 
southeastern  Alaska,  in  253  fathoms,  rocky  bottom;  temperature, 
36.8°  F. 

The  operculum  is  dark  brown  and  normal. 

NEPTUNEA  STAPHYLINA,  new  aped—. 

Shell  white,  slender,  subturrited,  of  five  or  more  whorls,  the  apex 
lost;  suture  distinct;  axial  sculpture  of  (on  the  last  whorl  seven) 
sharp-edged  varices,  prominent  only  at  the  shoulder  where  they  are 
produced  into  a  small  spine;  there  is  no  spiral  sculpture  except  the 
angle  at  the  shoulder;  aperture  obovate,  simple;  canal  long,  narrow, 
recurved;  the  body  with  a  coat  of  enamel,  the  pillar  very  short; 
operculum  normal;  height  of  spire,  9;  of  aperture,  excluding  the 
canal,  5.5;  the  canal,  6.5;  diameter,  8  mm.  U.  S.  Nat.  Mus.  Cat. 
No.  209947. 

Type-locality. — U.  S.  Fish  Commission  station  4415,  off  Santa  Bar- 
bara Island,  California,  in  302  to  638  fathoms,  mud. 

NEPTUNEA  CALLICERATA,  new  species. 

Shell  small,  white,  with  a  smooth  nucleus  of  one  and  a  half  whorls 
and  five  subsequent  whorls;  suture  distinct,  not  appressed;  varices 
sharp,  a  spine  rising  nearly  vertically  from  the  shoulder,  guttered  and 
slightly  recurved,  nine  on  the  penultimate,  eight  on  the  last  whorl, 
and  extending  from  the  suture  to  the  base;  spiral  sculpture  of  ex- 
tremely close  fine  striation  on  the  whorls  above  the  base  and  in  front 
of  the  shoulder;  aperture  semilunate,  body  erased,  pillar  long  and 
attenuated;  canal  long,  slender,  slightly  curved;  height  of  shell,  16; 
of  last  whorl,  12;  of  aperture  and  canal,  9;  diameter,  6  mm.  U.  S. 
Nat.  Mus.  Cat.  No.  209914. 

Type-locality. — U.  S.  Fish  Commission  station  4356,  off  Point  Loma, 
California,  in  120  to  131  fathoms,  muddy  bottom. 

NEPTUNEA  (TBOPHONOPSIS)  LASIA,  new  species. 

Shell  fusiform,  slender,  white,  with  a  dingy  brownish  periostracum 
and  more  than  five  whorls,  the  apex  defective;  suture  distinct,  the 
whorls  prominently  rounded;  axial  sculpture  of  numerous  elevated 
incremental  lines  which  imbricate  or  nodulate  the  spiral  sculpture  at 
their  intersections;  spiral  sculpture  of  (on  the  early  whorls  4,  on  the 
penultimate  whorl  by  intercalation  8,  on  the  last  yhorl  about  25) 
narrow  cords  with  wider  or  subequal  interspaces,  increasing  by  inter- 
calation  until  on  the  last  whorl  they  become  practically  equal  and 
mostly  minutely  imbricated;  aperture  ovate;  outer  lip  thin,  simple; 
body  erased;  canal  long,  narrow,  recurved;  axis  minutely  pervious, 
pillar  short,  gyrate;  height  of  shell,  30;  of  last  whorl,  24 ;  of  aperture 
and  canal,  19;  diameter,  10.5  mm.  Operculum  normal.  U.  S.  Nat. 
Mus.  Cat.  No.  210087. 
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Type-locality. — U.  S.  Fish  Commission  station  4515,  off  Point  Pinos, 
California,  in  198  to  495  fathoms  mud  and  shell. 
This  is  closely  related  to  ]V.  tenuiscvlpta  Carpenter. 

TYPHIS  LATTPENN1S,  new  species. 

Shell  large  for  the  genus,  solid,  heavy,  with  four  varices  to  a  whorl, 
the  tubes  retractive,  nearer  the  preceding  varix,  and  about  six  whorls, 
the  nucleus  rounded,  small;  suture  obscure,  the  spaces  between  it  and 
the  shoulder  excavated;  sculpture  of  a  keel  at  the  shoulder  and  lines 
of  growth  elsewhere;  terminal  varix  wide,  with  a  prominent  retractive 
spine  at  the  shoulder  and  the  outer  edge  recurved;  aperture  ovate, 
entire,  canal  (defective)  closed,  not  very  long;  height  of  shell  (esti- 
mated), 30;  of  spire,  8;  of  aperture,  7;  maximum  diameter,  24  mm. 
U.  S.  Nat.-Mus.  Cat.  No.  96653. 

Type-locality, — U.  S.  Fish  Commission  station  2822,  off  Lower  Cali- 
fornia, in  21  fathoms,  sand. 

Although  the  specimen  is  defective  about  the  end  of  the  canal,  it 
is  obviously  distinct  from  either  of  the  species  yet  described  from  this 
region. 

CORALLIOPHILA  STEABNSIANA,  new  species. 

Shell  large,  solid,  white,  of  about  six  very  rapidly  enlarging  whorls, 
with  an  acute  apex,  the  nucleus  decorticated;  suture  distinct,  very 
deep  and  narrow,  but  not  channelled;  axial  sculpture  of  about  16 
rounded  ribs  with  subequal  interspaces,  chiefly  prominent  on  the 
periphery,  much  obscured  by  the  spiral  sculpture  and  obsolete  on 
the  last  half  of  the  last  whorl;  spiral  sculpture  of  (on  the  last  whorl) 
in  front  of  the  suture  about  15  close-set  small  cords  not  undulated  by 
the  ribs,  next  follow  10  or  more  much  coarser  ribs  of  irregular  promi- 
nence with  subequal  interspaces  carrying  each  an  intercalary  thread, 
all  with  the  rasp-like  lamination  peculiar  to  the  genus  and  extending 
to  the  verge  of  a  narrow,  axially  striated  umbilicus;  aperture  wide, 
rounded,  the  outer  lip  simple,  the  body  with  a  lamina  of  white  enamel, 
the  pillar  lip  short,  with  a  Trichotropis-Mke  notch  at  its  base;  height 
of  shell,  23;  of  last  whorl,  18;  of  aperture,  15;  diameter,  24  mm. 
U.  S.  Nat.  Mus.  Cat.  No.  46377. 

Type-locality. — Lower  California;  Stearns  Collection. 

CORALLIOPHILA  (PSEUDOMUKEX)  K1NCAIDI,  new  spedes. 

Shell  fusiform,  dirty  white,  with  about  six  shouldered  whorls,  the 
nucleus  decorticated,  the  suture  deep,  very  narrow;  axial  sculpture 
of  nine  rather  sharp  vertical  ribs  extending  from  the  suture  to  the 
canal  with  wider  interspaces;  spiral  sculpture  of  (on  the  penultimate 
whorl  eight)  strong  subequal  cords,  with  narrower  deep  interspaces 
covering  the  whole  shell,  all  furnished  densely  with  short  guttered 
lamination  as  usual  in  the  genus;  aperture  ovate,  outer  lip  simple, 
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fringed  by  the  external  sculpture,  inner  lip  glazed  with  white  enamel; 
canal  rather  long,  bent  to  the  left,  narrow,  open,  with  a  strong 
laminose  fasciole;  height  of  shell,  30;  of  last  whorl,  21;  diameter,  15 
mm.    U.  S.  Nat.  Mus.  Cat.  No.  183067. 

Type-locality. — Puget  Sound,  Prof.  Trevor  Kincaid.  This  has  some* 
what  the  aspect  of  a  Tritonalia. 

CORALLIOPHILA  (PSEUDOMUREZ)  ORCUTTUNA,  sew  species. 

Shell  white  with  a  pinkish  flush  in  the  aperture,  of  about  six  whorls, 
the  nucleus  defective,  suture  distinct,  slightly  appressed;  axial 
sculpture  of  (on  the  last  whorl  10)  vertical  rounded  ribs  extending  to 
the  canal,  with  equal  or  narrower  interspaces  and  overrun  by  the 
spirals;  spiral  sculpture  on  the  penultimate  whorl  of  one  strong 
peripheral  cord,  a  secondary  smaller  cord  on  each  side  of  it,  carrying 
a  smaller  thread  in  the  interspaces;  between  the  suture  behind  and  the 
first  secondary  cord  are  three  threads  and  this  part  of  the  whorl  is 
slightly  flattened;  on  the  last  whorl  beside  the  peripheral  one  there 
are  about  a  dozen  secondary  cords  and  as  many  intercalary  threads, 
all  sculptured  with  small  close-set  arched  lamellae;  aperture  rather 
small,  outer  lip  striated  within  at  certain  stages,  inner  lip  with  rosy 
white  enamel;  canal  long,  narrow,  with  a  well  marked  fasciole; 
height  of  shell,  22;  of  last  whorl,  17;  of  aperture  and  canal,  13; 
diameter,  11  mm.    U.  S.  Nat.  Mus.  Cat.  No.  217869. 

Type-locality. — Magdalena  Bay,  Lower  California;  C.  R.  Orcutt. 

EPITONIUM  (ASPEROSCALA)  TINCTORIUM,  new  species. 

Shell  small,  white  with  a  narrow  purple-brown  spiral  line  in  front 
of  the  suture,  of  six  or  more  whorls  excluding  the  (lost)  nucleus;  the 
whorls  adjacent,  the  axis  imperforate,  with  11  to  12  continuous 
varices  which  about  half  encircle  the  spire;  the  varices  smooth, 
slightly  reflected,  wider  where  they  cross  the  rather  deep  suture; 
there  are  no  varicaJ  angles  or  spines;  the  whorls  are  uniformly  finely 
spirally  striated;  aperture  rounded;  there  is  no  basal  cord  or  disk; 
no  operculum  was  taken  with  the  specimen;  height  of  shell,  7;  of  last 
whorl,  3;  diameter,  3  mm.     U.  S.  Nat.  Mus.  Cat.  No.  218100. 

Type-locality. — Magdalena  Bay,  Lower  California;  collected  by  C.  R. 
Orcutt.  The  colored  line  probably  fades  in  time  in  the  cabinet,  like 
that  of  the  Californian  tincta  Carpenter,  which  is  a  larger  shell. 

EPITONIUM  (ASPEROSCALA)  KERATIUM,  new  species. 

Shell  small,  white,  with  13  or  14  varices  and  8  rounded  whorls  exclu- 
sive of  the  (lost)  nucleus;  suture  distinct,  axis  imperforate;  varices 
concentrically  striated  on  the  anterior  face,  not  coronate  or  angular, 
continuous  up  the  spire,  which  they  about  one-third  encircle;  spiral 
sculpture  of,  on  the  early  whorls,  fine  close  threads,  which  gradually 
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become  feeble  and  on  the  last  whorl  entirely  absent;  aperture 
rounded  with  a  slight  angulosity  at  the  anterior  end  of  the  pillar  lip, 
forming  a  strong  wrinkled  fasciole  behind  that  lip;  there  is  no  basal 
disk  or  ring;  height,  10;  diameter,  4.5  mm.  U.  S.  Nat.  Mus.  Cat.  No. 
217878. 

Type-locality. — Magdalena  Bay,  Lower  California;  collected  by  C.  R. 
Orcutt. 

EPITONIUM  (ASPEROSCALA)  CANNA,  w 


Shell  small,  white,  shading  to  yellowish  on  the  spire,  with  six 
whorls  excluding  the  (lost)  nucleus,  imperforate,  with  a  deep  suture 
and  six  strong  varices,  continuous  up  the  spire  which  they  about 
one-fourth  encircle;  the  varices  are  concentrically  striated  on  the 
anterior  face,  are  very  solid,  and  have  no  angulation  at  the  shoulder; 
spiral  sculpture  of  on  the  base  of  the  last  whorl  numerous  minute 
sharp  threads  with  intercalary  fine  striae  occupying  the  wider  inter- 
spaces; this  sculpture  becomes  obsolete  at  or  behind  the  periphery; 
there  is  no  basal  cord  or  disk;  height,  9;  maximum  diameter,  5  mm.. 
U.  S.  Nat.  Mus.  Cat.  No.  218099. 

Type-locality.— Magdalena  Bay,  Lower  California;  collected  by  C.  R. 
Orcutt. 

EPITONIUM  (NITIDOSCALA)  BARBARINUM,  new  spedoe. 

Shell  small,  imperforate,  white,  with  11  varices  continuous  up  the 
spire  which  they  one-third  encircle;  anterior  surface  of  the  varices 
flattish,  smooth;  the  shoulder  is  not  angular  or  spinose;  there  are 
six  whorls  exclusive  of  the  (lost)  nucleus;  suture  deep;  base  rounded 
without  a  basal  cord  or  disk;  aperture  subovate,  the  inner  lip  thick- 
ened; height  of  shell,  19;  of  last  whorl,  7.5;  of  aperture,  4;  diameter, 
6.5  mm.    U.  S.  Nat,  Mus.  Cat.  No.  46229. 

Type-locality. — San  Diego,  California,  Stearns  collection. 

EPITONIUM  (NITIDOSCALA)  PHANTOM,  new  fpecfe* 

Shell  small,  white  with  a  flesh-colored  upper  spire,  with  seven  or 
eight  nearly  vertical  continuous  varices,  and  somewhat  more  than 
eight  whorls,  including  a  smooth  white  nucleus  of  two  whorls; 
suture  distinct,  deep;  axis  imperforate;  surface  smooth  except  for 
faint  incremental  lines,  the  varices  smooth  without  angles  or  spines; 
base  rounded  with  no  basal  disk  or  cord;  aperture  oval,  simple; 
height  of  shell,  8;  of  last  whorl,  4;  of  aperture,  1.5;  diameter,  3  mm.. 
U.  S.  Nat.  Mus.  Cat.  No.  218095. 

Type4ocality— Magdalena  Bay,  Lower  California;  collected  by 
C.  R.  Orcutt. 


EPITONIUM  (NITIDOSCALA)  CALUPEPLUM,  new  i 

Shell  small,  lilac  color  on  the  spire,  paling  into  white  on  the  last 
whorl,  with  about  eight  whorls  exclusive  of  the  flost)  nucleus,  imper- 
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forate;  suture  deep;  axial  sculpture  of  very  faint  incremental  lines 
and  1 1  thin,  low,  narrow,  continuous  varices,  dipping  into  the  suture 
which  encircle  less  than  a  quarter  of  the  circumference  of  the  spire; 
surface  polished,  aperture  obliquely  ovate;  height  of  shell,  9;  of  last 
whorl,  5;  diameter,  4  mm.     U.  S.  Nat.  Mus.  Cat.  No.  218096. 

Type-locality. — Beach  at  Magdalena  Bay,  Lower  California;  col- 
lected by  C.  R.  Orcutt. 

GRAPH18  SHEPARDIANA.  new  apeckB. 

Shell  minute,  slender,  translucent  yellowish,  with  about  nine  whorls, 
including  the  rather  blunt  smooth  apical  nucleus;  suture  constricted, 
distinct,  coils  of  the  spire  rather  lax;  axial  sculpture  of  minute, 
close-set  plications  which  start  from  the  suture  and  become  feeble 
on  the  base;  these  are  crossed  by  minute  close  spiral  striae  most 
evident  near  the  periphery,  and  under  the  lens  showing  an  incon- 
spicuous reticulation;  base  imperforate,  rounded,  and  somewhat 
produced;  aperture  ovate,  the  margin  thin,  not  reflected,  interrupted 
by  the  body,  produced  anteriorly;  height  of  shell,  3.7;  diameter, 
1  mm.     U.  S.  Nat.  Mus.  Cat.  No.  107276. 

Type-locality. — San  Pedro,  California;  collected  by  Miss  Ida  Shep- 
ard,  now  Mrs.  Oldroyd. 

This  shell  was  collected  and  named  in  1895,  but  by  some  accident 
the  diagnosis  has  remained  unpublished.  It  may  have  been  dis- 
tributed under  the  generic  name  of  Stylopsis. 

CARINA RIA  LAT1DENS,  new  species. 

Animal  slender  and  mostly  translucent  yellowish;  the  extreme  tail 
for  a  short  distance,  the  muzzle,  and  the  liver  contained  chiefly  in 
the  shell,  are  dark  purple;  the  crop  or  anterior  food  cavity  is  pink- 
ish; the  eyes  very  vivid  black,  contained  in  short  subcylindric  proc- 
esses behind  and  a  little  outside  of  the  short  slender  tentacles.  The 
surface  of  the  body  is  covered  with  small  translucent  acute  pustules. 
The  gills  are  small  and  protrude  from  the  shell.  The  ventral  fin  is 
rounded  quadrate,  about  one-third  of  the  way  from  the  muzzle  to 
the  tail.  The  shell  and  its  included  organs  are  about  midway  of  the 
total  length.  The  ventral  sucker  is  small  on  the  ventral  and  near 
the  posterior  edge  of  the  fin.  The  dorsal  fin  halfway  between  the 
shell  and  the  tail  is  lower,  rounded  triangular,  diminishing  in  height 
backwards.  The  shell  is  small,  with  a  minutely  coiled  apex,  and 
the  weight  of  the  included  organs  causes  the  animal  to  swim  perma- 
nently on  its  back.  The  radula  is  of  the  general  type  of  that  of 
C.  cristata,  but  the  rhachidian  tooth  is  more  than  twice  as  wide 
proportionately  and  develops  a  small  cusp  at  each  anterior  corner 
of  the  base — a  feature  not  known  in  C.  cristcUa.  There  are  three 
slender  laterals.     Behind  the  eyes  the  body  is  gradually  constricted 
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forming  a  sort  of  neck.  The  specimen  (which  was  figured  from  life) 
was  about  150  mm.  in  length;  its  greatest  diameter  just  behind  the 
ventral  fin  about  22  mm. 

Collected  on  the  surface  of  the  North  Pacific  Ocean  in  latitude 
43°  10'  north,  and  longitude  147°  west,  by  W.  H.  Dall,  July  23,  1866. 

SEGUENZU  CEBTOMA,  new  •pedes. 

Shell  small,  trochiform,  white,  with  a  minute,  smooth  globular 
nucleus  and  seven  subsequent  strongly  sculptured  whorls;  suture 
obscure:  spiral  sculpture  of  a  small,  closely  beaded  thread  at  the 
summit  of  the  whorl,  separated  from  a  low,  sharp  carina  by  a  wider, 
excavated  interspace,  and  the  latter  from  a  more  prominent  periph- 
eral carina  by  a  still  wider  space;  on  the  base  are  three  sharp  threads 
followed  by  three  lower  rounded  threads,  which  approach  the  pillar; 
axial  sculpture  of  fine,  even,  arcuate  wrinkles,  which,  except  where 
they  bead  the  posterior  thread,  are  chiefly  visible  in  the  interspaces; 
the  suture  is  laid  on  the  peripheral  thread  and  between  it  and  the 
outer  Up  at  the  aperture  is  a  very  deep  sulcus;  the  outer  lip  is  much 
produced  and  its  edge  modified  by  the  external  sculpture,  so  that 
there  is  a  sulcus  at  the  end  of  the  peripheral  keel,  another  at  the 
middle  of  the  base,  and  still  another  at  the  base  of  the  pillar,  which 
is  arcuate  and  produced  like  a  small  plait;  the  base  is  imperforate, 
the  body  with  no  visible  glaze;  height,  5;  diameter,  3.5  mm.  U.  S. 
Nat.  Mus.  Cat.  No.  211167. 

Type-locality. — U.  S.  Pish  Commission  station  4337,  off  Point 
Loma,  California,  in  565  to  680  fathoms,  mud  and  gravel. 

SEGUENZU  GIOVU,  new  species. 

Shell  resembling  the  preceding  species,  but  larger  and  differently 
sculptured;  nucleus  minute,  smooth,  subglobular  followed  by  seven 
sculptured  whorls;  suture  obscure,  laid  on  the  peripheral  keel;  spiral 
sculpture  of  four  narrow  prominent  keels,  of  which  the  second  is 
peripheral,  the  third  marginates  the  base,  and  the  fourth  is  on  the 
base,  the  interspaces  much  wider  and  becoming  narrower  anteriorly; 
there  are  also  seven  closer  even  low  threads  on  the  base  with  subequal 
interspaces;  the  posterior  wide  interspaces  are  sculp tured  with  close- 
set  fine  spiral  threads;  axial  sculpture  of  numerous  equal  and  equally 
spaced  arcuate  threads,  with  wide  interspaces,  which  on  the  upper 
whorls  bead  the  posterior  carina,  but  later  are  chiefly  visible  in  the 
interspaces  and  extend  over  the  whole  shell;  the  sulcus  at  the  aper- 
ture next  the  body  is  shallow,  the  outer  lip  beyond  it  moderately 
produced  and  crenulate  by  the  sculpture,  the  thin  and  arcuate  pillar 
has  a  very  small  notch  at  its  base,  and  there  is  a  deep  twisted  per- 
forate umbilicus  and  a  thin  layer  of  enamel  on  the  body;  height,  6; 
diameter,  5  mm.    U.  S.  Nat.  Mus.  Cat.  No.  209228. 
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Type-locality. — U.  S.  Fish  Commission  station  4408,  off  Catalina 
Island,  California,  in  104  to  118  fathoms,  sand. 


SEGUENZU  CERVOLA,  new  i 

Shell  small,  white,  slightly  depressed,  with -one  small,  smooth  nu- 
clear whorl  and  five  subsequent  whorls  flattened  a  little  in  front  of  a 
distinct  suture,  separated  by  a  somewhat  convex  smooth  fasciole 
from  a  thread-like  keel  above  the  periphery;  in  front  of  this  is  a  wide, 
smooth  interval;  on  the  base  are  about  a  dozen  spiral  threads  with 
wider  interspaces,  and  very  faint  microscopic  spiral  striae  are  visible 
in  all  the  interspaces  under  a  lens;  on  the  upper  whorls  there  is  a 
small  thread  between  the  keel  and  the  suture,  and  near  the  apex  they 
become  obsolete;  at  the  aperture  is  a  shallow  sulcus  between  the  keel 
and  the  suture  and  a  smaller  one  at  the  middle  of  the  base;  there  is  a 
sharp  notch  below  the  end  of  the  thin,  arcuate  projecting  pillar, 
behind  which  is  a  moderately  large  twisted  umbilicus;  the  body  shows 
no  glaze,  the  base  of  the  shell  is  conspicuously  convex;  height,  4.5; 
diameter,  5  mm.     U.  S.  Nat.  Mus.  Cat.  No.  209229. 

Type-locality. — U.  S.  Fish  Commission  station  4381,  off  North  Coro- 
nado  Island,  in  618  to  692  fathoms. 


SEGUENZU  CALIANA,  new  i 

Shell  small,  white,  elevated,  trochiform,  with  a  minute  glassy 
smooth  nucleus  and  about  five  subsequent  whorls;  suture  obscure, 
laid  on  the  peripheral  keel;  spiral  sculpture  of,  on  the  spire  a  single 
sharp  prominent  keel  somewhat  behind  the  central  line  between  the 
sutures,  and  on  the  last  whorl  a  similar  peripheral  keel  with  a  wide 
excavated  space  on  each  side  of  it,  the  space  behind  the  periphery 
wider;  base  with  seven  rather  close-set  squarish  cords,  those  nearer 
the  axis  most  adjacent  to  each  other;  axial  sculpture  of  low  thin 
sharp  lamellae  with  wider  interspaces,  over  riding  the  peripheral  keel 
on  the  spire  but  not  on  the  last  whorl,  prominent  in  the  interspaces 
behind  the  base,  retractively  arcuate  in  the  posterior  interspace,  and 
protractively  arcuate  in  the  others;  they  do  not  invade  the  somewhat 
flattish  base;  aperture  with  a  very  deep  sulcus  next  the  suture,  the 
outer  lip  in  front  of  it  much  produced,  a  feeble  sulcus  at  the  middle 
of  the  base,  in  front  of  the  arcuate  pillar  a  smaller  rounded  indenta*- 
tion;  behind  the  pillar  a  deep  groove  ending  in  a  minutely  perforate 
umbilicus;  body  with  no  perceptible  glaze;  height  of  shell,  4.5 ;  diam- 
eter, 3.2  mm.    U.  S.  Nat.  Mus.  Cat.  No.  207694. 

Type-locality. — U.  S.  Fish  Commission  station  2928,  off  San  Diqgo, 
California,  in  417  fathoms  sand  and  gravel;  bottom  temperature,  41° 
F.     Also  in  more  than  800  fathoms. 

7  CERTTHIOPSIS  SASSETTA,  new  specie*. 

Shell  ^mall,  slender,  white  with  a  pale  olive  periostracum,  with 
more  than  seven  whorls,  the  apex  being  eroded,  the  whorls  moder- 
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ately  rounded,  the  suture  distinct,  not  appressed;  spiral  sculpture  of 
(on  the  spire  four,  on  the  last  whorl  five)  equal  and  equally  spaced 
rounded  cords  with  more  or  less  intercalary  minute  threading,  on  the 
early  whorls;  the  anterior  pair  of  cords  are  somewhat  more  prominent 
than  the  others ;  the  base  is  disk-like,  flattish,  with  six  or  more  feeble 
spiral  threads  between  the  carinate  margin  and  the  imperforate  axis; 
axial  sculpture  of  (on  the  penultimate  whorl  about  17)  rounded 
retractively  arcuate  riblets,  with  wider  interspaces  somewhat  nodu- 
lous at  intersections  with  the  spiral  cords,  and  becoming  obsolete  on 
the  last  whorl,  on  the  spire  they  extend  from  suture  to  suture  and 
on  the  last  whorl  to  the  base;  there  is  also  irregular  incremental 
threading;  aperture  ovate,  lips  simple,  sharp,  a  shallow  sulcus  next 
the  anterior  end  of  the  pillar  lip;  height,  6.5;  diameter,  2.5  mm.  U.  S. 
Nat.  Mus.  Cat.  No.  271062. 

Type-locality. — U.  S.  Fish  Commission  station  4555,  off  Point  Pinos, 
Monterey  Bay,  California,  in  66  to  69  fathoms,  green  mud. 

7  ALABINA  CALENA,  new  spedes. 

Shell  small,  with  a  very  pale  olivaceous  periostracum,  acute,  slender, 
with  about  eight  rounded  whorls,  the  apex  eroded ;  suture  distinct,  deep, 
marked  by  a  small  thread  against  which  it  is  laid;  spiral  sculpture  of 
(on  the  spire  three)  flattish  cords  with  subequal  channeled  inter- 
spaces, on  the  last  whorl  four,  the  third  at  the  periphery  largest; 
axial  sculpture  on  the  upper  spire  of  obscure  radials  which  undulate 
the  cords  but  do  not  show  in  the  interspaces,  and  later  are  obsolete; 
there  are  also  very  fine  silky  regular  incremental  lines;  the  base  is 
discoid,  slightly  flattish,  imperforate,  the  aperture  ovate,  simple,  the 
outer  lip  thin  sharp,  the  inner  lip  white,  glazed ;  the  pillar  short,  thick, 
and  attenuated,  the  lip  beyond  it  produced,  patulous;  height,  10; 
diameter,  4  mm.    U.  S.  Nat.  Mus.  Cat.  No.  271070. 

Type-locality. — U.  S.  Fish  Commission  station  3195,  off  San  Luis, 
Obispo  Bay,  in  252  fathoms,  mud;  bottom  temperature,  43.2°  F. 

?  STYLIDIUM  PAGAN1CUM,  new  spedea. 

Shell  small,  slender,  dark  reddish  brown,  more  or  less  divided  by 
paler  spiral  lines  on  the  later  whorls;  smooth  except  for  incremental 
lines,  with  more  than  six  rather  flattish  whorls,  the  apex  in  every  case 
eroded;  suture  distinct,  not  deep;  base  rounded,  imperforate,  the 
aperture  ovate,  the  outer  lip  thin  sharp,  somewhat  arcuate  and  pro- 
duced anteriorly,  inner  lip  erased,  pillar  lip  slightly  twisted,  not 
thickened;  operculum  paucispiral;  height,  8;  diameter  at  truncation, 
1.5;  at  base,  3  mm.    U.  S.  Nat.  Mus.  Cat.  No.  271078. 

TypeJocality. — U.  S.  Fish  Commission  station  4508,  9  miles  off 
Point  Pinos,  Monterey  Bay,  California,  in  292  to  356  fathoms,  mud. 

The  lineate  painting  often  shows  through  the  shell  at  the  inside  of 
the  aperture. 
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PIRENELLA  CYCLUS,  mi 

Shell  small,  white  mottled  with  brown,  probably  darker  when  fresh, 
with  six  flattish  whorls  (excluding  the  lost  nucleus)  separated  by  a 
rather  obscure  suture;  spiral  sculpture  of  (on  the  spire  and  the  upper 
half  of  the  last  whorl  three)  rows  of  prominent  hemispherical  nodules, 
with  subequal  interspaces;  on  the  lower  half  of  the  last  whorl,  four 
undulated  or  obscurely  nodulose  flattish  cords  with  narrower  inter- 
spaces; beside  these  there  is  fine  spiral  threading  over  the  surface 
and  in  the  interspaces ;  the  nodules  are  arranged  in  vertical  lines  above 
one  another  and  give  the  effect  of  ribs,  but  the  ribs  if  any  are  very 
feeble  and  hardly  perceptible  in  the  interspaces ;  base  rounded,  aperture 
rounded,  the  outer  lip  slightly  thickened,  not  internally  Urate;  body 
and  pillar  with  a  thick  coat  of  enamel,  pillar  shorter  than  the  aperture, 
with  a  sharp  siphonal  sulcus  behind  it.  Height  of  shell,  6.5;  of  last 
whorl,  3.5;  diameter,  3.5  mm.     U.  S.  Nat.  Mus.  Cat.  No.  215572. 

Type-locality. — Laguna  Beach,  California;  Mrs.  Ball. 

CLAVA  CAUFORN1CA.  Mff  speck*. 

Shell  conic,  slightly  turrited,  white  with  brown  maculation  on  the 
spirals,  or  all  brown,  with  more  than  six  whorls  (the  apex  defective) 
separated  by  an  obscure  more  or  less  undulated  suture;  spiral  sculp- 
ture on  the  spire  of  one  strong  beaded  band  in  front  of  the  suture  and 
two  subequal  smaller  ones  in  front  of  that,  with  narrower  channeled 
interspaces,  a  narrow  groove  on  each  side  of  the  floor  of  the  inter- 
space; on  the  rounded  base  are  seven  narrow  grooves  with  wide  flat- 
tish interspaces;  last  whorl  suddenly  enlarged  with  a  strong  rounded 
varix  above  the  pillar  and  at  the  outer  lip;  aperture  oblique,  pro- 
duced at  the  posterior  commissure  into  a  sort  of  channel;  pillar  very 
short,  canal  narrow,  deep;  the  axis  has  a  single  sharp  plait,  hardly 
visible  in  the  aperture  but  continuous  up  the  spire,  in  addition  to  the 
sharp  edge  of  the  pillar;  height  of  shell  (six  whorls),  28;  of  last  whorl, 
14;  diameter,  13  mm.     U.  S.  Nat.  Mus.  Cat.  No.  264899. 

Type-locality. — South  end  Tiburon  Island,  Gulf  of  California;  Dr. 
Paul  Bartsch.     This  is  the  first  record  of  the  genus  on  the  west  coast. 

TACHYRHYNCHUS  EROS  US,  new  variety  MAJOR. 

Shell  resembling  T.  erosus,  but  much  larger  and  coarser,  of  eight  or 
more  whorls,  the  apex  as  usual  much  eroded;  suture  almost  appressed, 
rather  obscure;  spiral  sculpture  of  (between  periphery  and  suture 
five)  channeled  grooves  with  low  flattish  wider  interspaces;  on  the 
flattish  base  there  are  four  more,  closer  and  diminishing  toward  the 
axis;  aperture  rounded,  outer  lip  thin,  deeply  widely,  retractively 
arcuate,  inner  lip  with  a  glaze  of  enamel,  pillar  lip  slightly  thickened 
and  at  the  anterior  end  a  little  produced;  the  interior  of  the  aperture 
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is  smooth  and  there  is  no  umbilicus.  Height  of  (decollate)  shell,  35; 
of  last  whorl,  14;  diameter,  13  mm.  U.  S.  Nat.  Mus.  Cat.  No.  224134. 

Type-locality. — U.  S.  Fish  Commission  station  3253,  off  the  Pribi- 
lof  Islands,  Bering  Sea,  in  51  fathoms,  mud;  bottom  temperature, 
39.5°  F. 

?  TACHYRHYNCHU8  PRATOMUS.  new  i 


Shell  small,  yellowish  white,  acute,  with  a  glassy  swollen  nucleus  of 
about  one  whorl  and  six  subsequent  whorls;  suture  distinct,  not  deep, 
axis  imperforate;  early  whorls  moderately  convex,  the  periphery  near- 
er the  succeeding  suture,  with  numerous  low  rounded  rather  irregular 
ribs  extending  from  suture  to  suture,  with  subequal  interspaces; 
these  ribs  become  gradually  obsolete  on  the  later  whorls;  spiral  sculp- 
ture of  low,  irregularly  distributed  partially  obsolete  threads,  with 
minute  threadlets  between  them,  this  sculpture  covers  the  entire 
whorl;  base  convexly  regularly  rounded  with  no  umbilical  depres- 
sion; aperture  ovate,  simple,  the  lips  sharp,  with  no  callosities  on  the 
body;  height,  10;  diameter,  4mm.   U.  S.  Nat.  Mus.  Cat.  No.  219369. 

Type-locality. — Semidi  Islands,  Alaska,  at  station  1152,  in  20 
fathoms,  gravel,  collected  by  W.  H.  Dall. 

This  is  obviously  not  a  typical  T<tchyrhynchu8,  but  in  the  absence 
of  the  operculum  and  soft  parts  I  am  unwilling  to  refer  it  to  a  new 
group.  It  may  be  related  to  the  New  England  Couthouyetta  or  to 
BitHum. 

?  TACHYRHYNCHU8  STBARNSU,  new  l 


Shell  small,  slender,  acute,  white  or  pale  brownish,  with  a  minute 
subglobular  mucleus  and  about  10  subsequent  well-rounded  whorls, 
regularly  increasing  in  size;  suture  distinct,  not  appressed;  spiral 
sculpture  of  (on  the  spire  three,  on  the  last  whorl  four)  low  prominent 
lines  about  equally  spaced  above  the  base,  and  minute  almost  micro- 
scopic close-set  spirals  in  the  interspaces  and  on  the  convexly  rounded 
base;  axial  sculpture  not  perceptible;  aperture  rounded,  simple,  the 
outer  lip  somewhat  arcuate,  the  body  thinly  glazed;  height  of  shell, 
13;  diameter,  4.5  mm.  U.  S.  Nat.  Mus.  Cat.  No.  74014. 

Type-locality. — San  Pedro,  California,  Stearns  Collection. 

This  was  regarded  as  a  new  species  of  Mesaiia  by  Doctor  Carpenter, 
but  I  have  always  had  some  (perhaps  unwarranted)  suspicion  that 
the  shell  is  exotic. 

TURRITELLOPSIS  (ACICULA  variety)  STIMPSON1.  new  name. 

TwrriUlloptii  acicula  G.  O.  Sars,  Moll.  Reg.  Arct.  Norv.,  p.  186,  pi.  10,  fig.  14 
a— 6.;  pi.  7,  fig.  2  a— «;  pi.  18,  fig.  25,  1878;  not  of  Stimpeon,  Shells  of  New 
England,  p.  36,  pi.  1,  fig.  5,  1851. 

A  comparison  of  the  figures  of  Stimpson  and  Sars,  both  elegant 
and  accurate  draftsmen,  shows  at  once  that  there  is  a  wide  differ- 
ence between  them.    T  acicula  is  more  slender,  with  a  looser  coil  and 
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a  much  more  constricted  suture.  It  has  three  strong  spiral  cords 
while  T.  stimpsoni  has  five  to  seven.  The  west  coast  specimens 
so  far  obtained  are  of  the  sHmpsoni  type,  which  is  represented  in  the 
Jeffreys  collection  from  Lofoten,  Spitsbergen,  and  Maine.  The  origi- 
nal adada  type  from  Grand  Manan;  Portland,  Maine;  and  New- 
foundland. On  the  Pacific  side  we  have  the  stimpsoni  from  Nunivak 
Island;  Port  Etches;  Shoal  Bay,  British  Columbia  and  San  Diego, 
California. 

7  BGUSIA  NEBULOSA,  new  species. 

Shell  with  the  apex  and  outer  lip  defective,  about  seven  whorls 
remaining,  white  with  yellowish  brown  clouding,  whorls  regularly, 
increasing,  well  rounded,  with  a  rather  constricted  suture;  spiral 
sculpture  of  (on  the  last  whorl  four)  small  threads  with  narrower 
interspaces,  in  front  of  which  are  six  stronger  threads  with  at  the 
periphery  an  intercalary  threadlet;  behind  the  margin  of  the  base  on 
the  last  remaining  whorl  there  is  a  constriction,  the  margin  being 
formed  by  a  stout  cord  on  which  the  suture  is  laid;  the  base  is  flattish 
with  spiral  sculpture  obsolete  or  absent;  axial  sculpture  of  very  low 
thin  sharp  varices  crossing  the  whorl  and  inconspicuous  incremental 
lines;  base  imperforate,  aperture  rounded.  Height  of  seven  whorls, 
18;  of  last  whorl,  8;  diameter,  6  mm.  U.  S.  Nat.  Mus.  Cat.  No.  120702. 

Type-locality. — Cape  San  Lucas,  Lower  California. 

This  was  pronounced  to  be  a  new  species  of  Eglisia  by  the  late 
Doctor  Carpenter^  but  it  lacks  the  channel  in  front  of  the  suture  in 
the  typical  species.  It  looks  as  if  it  were  related  to  Epitonium,  and 
from  Edgar  Smith's  discussion  of  the  genus  I  have  no  doubt  it  belongs 
to  that  family. 

Genus  LITTORINA  Ferussac,  1822. 

Type,  L.  Uttoralis  Linnaeus. 

Section  ALGABODA  Dall,  1918. 

Type,  L.  litorea  Linnaeus. 

Section  LTTTORIVAGA  Dall,  1918. 

Type,  L.  sitchana  Philippi. 

Subgenus  Melaraphe  (Muhlfeldt)  Menke,  1828. 

Type,  L.  neritoides  Linnaeus. 

Subgenus  Algamorda  Dall,  1918. 

Type,  A.  neuwmbiana  Hemphill. 

LACUNA  MARMOBATA,  new  specie*. 

Shell  smalj,  short,  acute,  dark  brown  (fading  in  the  cabinet)  of  three 
or  four  rapidly  enlarging  whorls;  suture  distinct;  surface,  when  un- 
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worn,  with  a  fine  spiral  striation  which  is  sometimes  feeble;  the  last 
whorl  has  a  marked  keel  at  the  margin  of  the  base  in  most  specimens, 
but  this  region  is  frequently  more  or  less  rounded,  and  is  generally 
whitish  with  interrupted  brown  flecks,  which  painting  occasionally 
spreads  over  the  upper  part  of  the  whorl;  a  white  band  in  front  of  the 
suture  is  common  and  on  the  base  the  white  may  be  extended  to  a 
brown  area  bordering  the  umbilicus;  height,  6;  diameter,  5  mm. 
U.  S.  Nat.  Mus.  Cat.  No.  47081. 

Type4ocality. — Monterey,  California. 

A  variety  is  more  elevated  and  acute,  with  a  more  pronounced  keel 
and  narrower  umbilical  groove,  which  may  take  the  new  varietal  name 
of  olla,    U.  S.  Nat.  Mus.  Cat.  No.  216895. 

Type-locality. — Olga,  Washington. 

This  was  formerly  known  to  collectors  on  the  Pacific  coast  as  Lacuna 
unifasciata  Carpenter,  but  the  type-specimens  of  the  latter  in  the 
United  States  National  Museum  (Cat.  No.  60675)  are  more  acute, 
elevated,  and  slender,  pale  above  and  below  with  a  continuous  dark 
brown  line  at  the  keel;  exactly  the  reverse  of  the  present  species, 
which,  when  fresh,  is  dark  above  with  a  white  or  whitish  line  at  the 
keel,  broken  up  by  brown  dots  or  flecks. 

LACUNA,  new  variety  PUTEOLOIDES  (Carpenter  MS.). 

This  form  is  represented  in  the  collection  by  specimens  from  Lobitas, 
California,  collected  by  Doctor  Stearns  and  labeled  by  Doctor  Car- 
penter (No.  46984).  The  only  difference  between  it  and  the  typical 
L.  porrecta,  to  which  Doctor  Carpenter  allied  it  as  a  variety,  appears 
to  be  a  considerably  narrower  pillar  and  consequently  sharper  and 
narrower  umbilical  groove  in  the  variety.  As  far  as  I  am  able  to 
discover  Doctor  Carpenter  did  not  publish  the  name. 

Genus  BOETICA  Dall,  1918. 

Shell  small,  solid,  subconic,  few  whorled,  umbilicate,  a  groove  at 
the  commissure  of  the  outer  lip  and  body,  a  shallow  sulcus  at  the 
anterior  end  of  the  pillar  lip,  the  aperture  without  denticulation,  the 
lip  not  reflected. 

Type, — Boetica  vaginata  Dall. 

BOETICA  VAGINATA  DeO,  1918. 

Shell  small,  solid,  conical,  white,  smooth  except  for  faint  incre- 
mental lines,  of  about  five  rapidly  enlarging  whorls  including  a  minute 
subglobular  smooth  nucleus;  suture  distinct,  not  deep;  base  rounded, 
aperture  subovate,  a  distinct  sharp  groove  in  the  subsutural  callus, 
the  outer  lip  simple,  thick;  the  body  with  a  thick  coat  of  enamel 
curving  into  the  concavely  arcuate  pillar  lip;  umbilicus  perforate,  the 
area  bounded  by  a  thickened  spirally  striated  ridge  parallel  with  the 
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pillar  lip,  with  the  area  between  them  excavated;  at  the  anterior  end 
of  the  pillar  is  a  shallow,  narrow  sulcus,  somewhat  as  in  Trichotropis; 
height  of  shell,  4;  of  last  whorl,  3;  diameter,  2.5  mm.  U.  S.  Nat. 
Mus.  Cat.  No.  209891a. 

Type-locality. — U.  S.  Fish  Commission  station  4322,  off  La  Jolla, 
San  Diego  County,  California,  in  199  fathoms,  shelly  mud. 

The  exact  position  of  this  genus  awaits  the  discovery  of  the  oper- 
culum and  soft  parts. 

HALOCONCHA  MINOR,  new  species. 

Shell  small,  purple-brownish,  trochiform,  with  about  three  and  a 
half  rounded,  rapidly  enlarging  whorls  including  a  minute  glassy 
nucleus;  surface  smooth  except  for  incremental  lines,  covered  with  a 
glossy  olivaceous  translucent  periostracum;  suture  distinct  and  deep; 
base  rounded  with  a  moderately  wide  umbilicus;  aperture  ovatet 
body  with  a  layer  of  enamel  connecting  the  two  lips;  height,  5.5; 
longer  diameter,  6;  shorter  diameter,  5  mm.  U.  S.  Nat.  Mus.  Cat. 
No.  215073. 

Type-locality. — English  Bay,  St.  Paul  Island,  Pribilof  group  in 
Bering  Sea,  in  the  laminarian  zone.  Collected  by  G.  D.  Hanna  and 
various  others. 

This  resembles  Haloconcha  refexa  Dall,  of  the  same  region,  but  is 
uniformly  smaller.  That  species  seems  confined  to  the  Pribilof 
Islands,  but  H.  minor  ranges  also  through  the  Aleutian  chain  and 
eastward  as  far  as  Chirikoff  Island. 

FOSSA  RU8  ANGIOLUS,  new  spedes. 

Shell  small,  yellowish  white,  with  a  minute  globular  nucleus  and 
about  four  whorls;  the  suture  distinct,  not  appressed;  surface  dull; 
axial  sculpture  none ;  spiral  sculpture  on  the  upper  whorls  two,  on  the 
last  whorl  six  strong  elevated  cords,  with  somewhat  wider  channeled 
interspaces;  umbilicus  perforate,  the  anterior  cord  forming  its  outer 
boundary;  aperture  circular,  the  outer  lip  thickened  but  not  reflected, 
the  inner  lip  thin,  sharp;  height,  2.25;  diameter,  1.75  mm.  U.  S. 
Nat.  Mus.  Cat.  No.  271503. 

Type-locality. — Todos  Santos  Bay,  Lower  California,  near  San 
Diego ;  collected  by  C.  R.  Orcutt. 

FOSSARUS  LLCANUS,  new  species. 

Shell  small,  whitish,  depressed,  with  a  very  minute  brown  nucleus 
and  about  two  and  a  half  subsequent  whorls,  the  last  much  the 
largest;  suture  distinct,  the  upper  part  of  the  last  whorl  flattish; 
spiral  sculpture  of  two  very  strong  keels  near  the  periphery,  and  two 
less  prominent  on  the  base,  with  wider  minutely  spirally  threaded 
interspaces;  the  top  of  the  whorl  is  similarly  threaded;  base  moder- 
ately rounded  with  a  wide  excavation  behind  the  pillar  lip  leading  to 
a  small  umbilicus;  aperture  semicircular,  outer  Up  showing  the  ends 
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of  the  keels,  pillar  lip  straight;  height,    1.5;  diameter,   2.5  mm. 
U.  S.  Nat.  Mus.  Cat.  No.  59849. 

Type-locality. — Cape  San  Lucas,  Lower  California;  W.  H.  Dall. 

Genus  ISELICA  Dall,  1918. 

Isapis  Adams,  1853,  not  of  West  wood,  1851. 
The  generic  name  being  preoccupied,  I  have  propped  the  above 
modification. 

ISELICA  OBTUSA  Carpenter,  new  rartety  LAX  A. 

Shell  much  resembling  ohtu8ay  but  having  a  longer  and  more  acute 
spire,  much  feebler  spiral  sculpture,  and  the  whorls  more  laxly  coiled 
giving  the  suture  a  well-marked  channel  in  adults.  The  color  is 
grayish  white,  with  a  yellowish  dehiscent  periostracum  and  the  um- 
bilicus is  a  narrow  chink,  partly  covered  by  the  reflected  inner  lip. 
Height  of  shell,  8.5;  of  last  whorl,  6.5;  diameter,  5  mm.  U.  S. 
Nat.  Mus.  Cat.  No.  219754. 

Type-locality. — Maple  Bay,  Vancouver  Island;  collected  by  Mr. 
Hanham;  also  not  rare  in  Puget  Sound. 

?  CITHNA  ORVIETA,  new  specie*. 

Shell  minute,  olive  brown,  thin,  turbinate,  of  about  three  rounded 
whorls,  the  surface  smooth,  not  polished,  the  suture  distinct;  the 
base  convex,  imperforate;  the  aperture  subcircular,  simple,  a  chink 
behind  the  inner  lip,  the  peristome  continuous;  height,  0.75;  diam- 
eter, 0.60  mm.     U.  S.  Nat.  Mus.  Cat.  No.  105466. 

Type-locality. — San  Diego,  California,  in  sea  moss  at  low  water, 
Henry  Hemphill.     This  species  may  perhaps  be  a  Rissoid. 

CRBPIDULA  ORBICULATA,  new  species. 

Shell  dextral,  suborbicular,  minutely  concentrically  wrinkled, 
white,  covered  with  an  olivaceous  velvety  periostracum;  whorls 
about  four  counting  the  (lost)  nucleus;  the  apex  curved  strongly  to 
the  right  and  elevated  (in  the  type-specimen)  about  4  millimeters 
above  the  basal  margin;  back  evenly  convex;  interior  subtranslucent 
white,  the  edge  of  the  deck  prominently  produced  at  the  left  center 
with  a  deep  sulcus  at  the  left;  there  is  no  cavity  under  the  spire 
between  the  deck  and  the  margin;  height,  26;  length,  20;  width, 
17  mm.    U.  S.  Nat.  Mus.  Cat.  No.  31100. 

Type-locality. — Royal  Roads,  Victoria,  Vancouver  Island,  in  60 
fathoms,  on  dead  bivalve;  W.  J.  Fisher. 

This  is  a  rather  rare  species  of  quite  constant  character,  usually 
found  in  deep  water,  and  ranging  from  Bering  Sea  to  San  Diego, 
California.    The  form  of  the  deck  approaches  that  of  Crepipatetla. 

CRYPTONATICA  SAUMBA,  new  species. 

Shell  small,  smooth,  except  for  faint  incremental  lines,  yellowish 
white  with  a  faintly  darker  band  in  front  of  the  suture  and  another 
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between  the  periphery  and  the  base;  with  four  evenly  rounded 
whorls  slightly  flattened  in  front  of  a  somewhat  appressed  suture; 
base  rounded,  the  umbilicus  closed  by  a  semilunar  convex  mass  of 
callus  not  notched  above;  the  aperture  lunate,  outer  lip  thin,  the 
the  body  callous,  the  pillar  lip  somewhat  thickened;  the  operculum 
is  white,  porcellanous,  of  about  two  whorls;  height  of  shell,  14;  of 
aperture,  10;  fliameter,  13.5  mm.  U.  S.  Nat.  Mus.  Cat.  No.  209295. 
TypeJocality. — U.  S.  Fish  Commission  station  4423,  between 
Santa  Barbara  and  San  Nicolas  islands,  California,  in  216  to  339 
fathoms,  sand.  A  very  neat  and  characteristic  species,  ranging 
from  Esteros  Bay  to  the  Gulf  of  California  in  deep  water. 


CBTPTONATICA  ALBUTIGA,  m 

Natica  rrma  Dall,  Proc.  Cal.  Acad.  S<d.,  vol.  5,  p.  261, 1874,  not  of  Gould,  Proc. 
Boston  Soc.  Nat.  Hist.,  vol.  7,  p.  43,  June,  1859. 

This  species  was  long  supposed  by  me  to  be  Gould's  russa,  but  the 
fortunate  recovery  of  Gould's  type  indicates  that  the  large  Aleutian 
species  requires  a  name.  The  rhachidian  tooth,  like  that  of  Bvlbus, 
has  a  simple  cusp,  which  establishes  the  subgenus  founded  on  oper- 
cular characters. 

EDSPIRA  ALG1DA  G«nkL 

Natica  algida  Gould,  Proc.  Boston  Soc.  Nat.  Hist.,  vol.  3,  p.  73,  Nov.  1848. 

The  fact  that  Gould's  species  was  labeled  "Rio  Negro"  has  led 
to  the  supposition  that  it  is  a  South  American  species,  but  the  per- 
fect agreement  of  Gould's  type  with  an  Alaskan  and  Puget  Sound 
shell  has  led  me  to  conclude  that  this  locality,  like  so  many  other 
Exploring  Expedition  localities,  is  an  error.  There  is,  however  a 
Brazilian  form,  quite  similar,  which  has  added  to  the  confusion. 

EUSPIRA  ACOSMITA,  new  »»ecfc«. 

Shell  white  with  a  minutely  spirally  banded  yellow  brown  perios- 
tracum  and  about  four  whorls,  the  nucleus  defective;  suture  distinct, 
the  whorl  in  front  of  it  a  little  impressed;  axial  sculpture  of  fine 
silky  incremental  lines;  there  is  no  spiral  sculpture;  aperture  semi- 
lunar, oblique,  the  outer  lip  thin,  the  body  with  a  coat  of  enamel 
reflected  over  the  umbilical  region  in  a  flat  pad  as  in  Crypioruitica, 
the  pillar  lip  somewhat  thickened;  height  of  shell,  16;  of  aperture, 
13;  diameter,  15  mm.    U.  S.  Nat.  Mus.  Cat.  No.  207218. 

Type4ocality. — U.  S.  Fish  Commission  station  3128,  off  Monterey 
Bay,  California,  in  627  fathoms,  mud;  bottom  temperature,  38.9°  F. 

When  the  operculum  is  known  this  may  perhaps  turn  out  to  be  a 
Cryptonatica. 

EUSPIRA  MONTEBONA,  mew  spedea. 

Shell  of  moderate  size,  of  a  dark  greenish  olive  color  with  a  whitish 
base;  whorls  about  five,  the  nucleus  decorticated;  the  surface 
smooth  except  for  faint  incremental  lines,  the  suture  distinct,  not 
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appressed;  base  rounded,  whitish,  the  umbilicus  narrow,  filled  below 
with  enamel  with  a  minute  perforation  above  forming  a  notch-like 
gap  between  the  white  enamel  of  the  inner  lip  and  that  of  the  umbili- 
cus; outer  Up  thin,  sharp;  body  with  a  thick  coat  of  enamel,  pillar 
lip  much  thickened,  white;  operculum  dark  brown,  of  about  two 
whorls;  height  19;  diameter  18  mm.  U.  S.  Nat.  Mus.  Cat.  No. 
220856. 

Type4ocdlity. — Station  1199,  Captains  Bay,  Unalaska,  in  75 
fathoms,  mud  and  gravel;  W.  H.  Dall. 

EUSPIR4  POUTIANA,  —w  ttrtn. 

Shell  small,  white,  covered  with  a  pale  brown  dehiscent  periostra- 
cum;  whorls  four  and  a  half,  the  nucleus  decorticated,  the  specimen 
probably  not  quite  adult;  axial  sculpture  of  retractively  radiating 
grooves  from  the  edge  of  a  channeled  suture  nearly  to  one-fifth  of 
the  arch  of  the  whorl,  with  wider  interspaces,  and  faint  incremental 
lines;  there  is  no  spiral  sculpture;  aperture  ovate,  outer  lip  thin, 
sharp,  inner  Up  with  a  glaze  of  enamel,  thicker  under  the  suture  and 
forming  a  convex  mass  over  the  whoUy  obliterated  umbiUcus; 
pillar  Up  slightly  reflected,  the  periostracum  on  the  base  paler  than 
elsewhere;  height  of  sheU,  16;  of  aperture,  13;  diameter,  13  mm. 
Operculum  thin,  horny,  of  two  whorls.  U.  S.  Nat.  Mus.  Cat.  No. 
205653. 

Type-locality. — U.  S.  Fish  Commission  station  4779,  off  Petrel 
Bank,  Bering  Sea,  in  600  fathoms,  sand  and  pebbles. 

If  it  were  not  for  the  umbiUcus  and  operculum,  this  species  might 
be  taken  for  a  NaHca. 

BUSPIBA  CANONIC  A,  new  apecfes. 

SheU  small,  white  under  a  pale  yeUowish  periostracum,  with  more 
than  four  whorls,  the  nucleus  eroded;  suture  distinct,  narrow,  almost 
channeled;  axial  sculpture  of  incremental  Unes  and  numerous  small 
irregular  wrinkles  radiating  from  the  suture  and  extending  on  the  aver- 
age about  halfway  to  the  periphery;  there  is  no  spiral  sculpture;  base 
rounded  with  a  small  perforate  umbiUcus  partly  overshadowed  by  a 
narrow  reflection  of  enamel  from  the  piUar  Up;  aperture  semUunate, 
simple,  the  body,  piUar,  and  posterior  commissure  with  a  Uberal  coat- 
ing of  enamel;  height  of  sheU,  8;  of  aperture,  5;  diameter,  7  mm. 
U.  S.  Nat.  Mus.  Cat.  No.  209411. 

Type-locality. — U.  S.  Pish  Commission  station  2923,  off  San  Diego, 
California,  in  822  fathoms,  green  mud;  bottom  temperature,  39°  F. 

BUMA  SUBTDSCA,  new  firtn. 

NaHca  fusca  Carpenteb,  1864  (name  only),  not  of  Blainville,  1826. 

SheU  depressed  conic,  fuscous  or  Uvid  above,  whitish  below,  the 
wide  umbiUcus  deeply  fuscous  stained,  the  aperture  deep  Uvid  brown- 
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ish;  nucleus  minute,  glassy,  of  about  two  depressed  whorls,  followed 
by  three  strongly  appressed  subsequent  turns;  periostracum  thin, 
dehiscent,  brownish ;  sculpture  of  fine  faint  incremental,  and  still  fainter 
obsolete  spiral  striae;  aperture  very  oblique,  body  with  a  heavy  white 
callus,  umbilicus  wide,  funicular,  with  a  brown  slightly  convex  mar- 
ginal band;  height,  31;  height  of  aperture,  27;  diameter,  24  mm. 
U.  S.  Nat.  Mus.  Cat.  No.  46544. 

Type-locality. — Panama,  Thomas  Bridges. 

This  species  has  generally  been  circulated  under  the  name  of  R.  otis 
Broderip  and  Sowerby,  but  that  designation  has  been  used  to  cover 
a  number  of  probably  distinct  forms. 

8INUM  rAZIANUM.  — w  ■ptitoa 

Shell  small,  grayish  white,  depressed,  with  a  translucent  smooth 
nucleus  of  a  whorl  and  a  half  and  two  subsequent  whorls;  suture 
distinct,  outline  oval,  axial  sculpture  of  faint  incremental  lines;  spiral 
sculpture  of  fine  incised  lines,  sometimes  close,  sometimes  with  wide 
interspaces,  but  barely  perceptible  except  with  a  lens;  last  whorl  pro- 
duced, body  with  a  slight  glaze  of  enamel;  pillar  lip  reflected  with 
an  umbilical  chink  behind  the  reflection,  base  slightly  flattened; 
longer  diameter,  9;  shorter  diameter,  7;  height,  2.5  mm.  U.  S.  Nat. 
Mus.  Cat.  No.  211406. 

Type-locality. — U.  S.  Fish  Commission  station  2823,  off  La  Paz, 
Lower  California,  in  26 J  fathoms,  shelly  bottom. 

This  is  next  to  the  smallest  of  the  group  on  the  Pacific  coast  and 
ranges  from  Catalina  Island,  California,  to  Panama,  usually  in  deeper 
water. 

SINUM  KEBATIUM,  new  ■urtn. 

Shell  small,  white,  convex,  suborbicular,  with  a  minute  subglobular 
nucleus  and  three  subsequent  whorls;  suture  distinct  and  deep; 
spiral  sculpture  of  sharp,  rather  regular  grooves  with  wider  inter 
spaces  crossed  by  fine  incremental  lines,  which  in  places  give  a  punc- 
tate effect  to  the  grooves  under  the  lens;  the  grooves  on  the  base 
closer  and  finer;  pillar  lip  slightly  reflected  over  an  umbilical  chink! 
body  with  a  thin  glaze;  long  diameter,  6.5;  shorter  diameter,  5; 
height,  3.5  mm.    U.  S.  Nat.  Mus.  Cat.  No.  206152. 

Type-locality. — Catalina  Island,  California;  collected  by  W.  H.  Dafl. 

This  is  the  smallest  Pacific  coast  species,  relatively  more  convex, 
and  more  regularly  sculptured  than  the  preceding. 

ELACHISINA,  new  gems. 

Shell  minute,  elevated,  with  naticoid  spiral  sculpture,  umbilicate. 
Type. — Elachisina  grippi  Dall,  new  species. 

flUCHISINA  OMPM,  — w  ■urtn. 

Shell  minute,  having  somewhat  the  aspect  of  a  short  Oingula,  white, 
with  a  very  thin  periostracum,  and  four  well-rounded  whorls,  exclusive 
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of  a  small  glassy  subglobular  slightly  depressed  nucleus;  the  suture 
constricted  but  hardly  appressed;  spiral  sculpture  of  fine  uniform 
striae  with  slightly  wider  interspaces,  covering  the  whole  shell; 
aperture  subovate,  the  outer  lip  thin,  the  body  with  a  continuous  coat 
erf  enamel,  the  pillar  arcuate;  the  umbilicus  naticoid,  narrow,  twisted, 
with  an  internal  spiral  ridge.  Operculum  ?  Height  of  shell,  3 ;  of  last 
whorl  2;  diameter,  2  mm.    U.  S.  Nat.  Mus.  Cat.  No.  250230. 

Type-locality. — Off  San  Diego,  California,  outside  the  kelp  line,  in 
16  to  20  fathoms,    C.  W.  Gripp. 

The  true  place  of  the  shell  is  in  doubt.  It  most  recalls  a  minute 
littoriniform  Eurutiicirha. 


VBLUTINA  GRANULATA,  mw  i 

Shell  small,  white,  naticoid,  covered  with  a  thin  yellowish  dehiscent 
periostracum,  with  a  minute  smooth  nuclear  and  three  subsequent 
rounded  rapidly  expanding  whorls;  suture  distinct,  not  appressed; 
sculpture  of  quite  evident  but  not  elevated  incremental  lines  and 
very  minute  granulation  over  the  whole  surface;  aperture  ovate, 
produced,  simple;  axis  imperforate,  twisted,  the  pillar  Up  hardly 
thickened,  slightly  reflected.  Height,  5;  diameter,  4.5  mm.  U.  S. 
Nat.  Mus.  Cat.  No.  214455. 

Type-locaZity. — U.  S.  Fish  Commission  station  4441,  off  Point 
Pinos,  Monterey  Bay,  California,  in  35  fathoms,  sand. 

This  species  seems  to  bridge  the  gap  between  species  like  V.  cornea 
Dall  and  the  more  encoiled  Lamellarias  as  far  as  the  shell  is  concerned. 

TORBLUA  AMMONIA*  lew  leecfe*. 

Shell  large,  cartilaginous  or  leathery,  depressed,  brown,  of  some- 
what more  than  two  whorls;  the  nucleus,  comprising  a  little  more 
than  one  whorl,  has  spiral  elevated  lamellae  with  wider  interspaces, 
much  as  in  the  larval  envelopes  of  LameUaria,  but  on  a  larger  scale; 
the  remainder  of  the  shell  has  close-set  axial  fringed  lamellae;  the 
suture  is  deep,  the  aperture  entire,  wider  than  high;  the  umbilicus 
iB  pervious,  moderately  wide,  as  in  Planorbis  trivclvis,  the  animal  is 
distinctly  Velutinoid,  and  carries  no  operculum.  Height  of  dry 
shell,  12;  greatest  diameter,  24  mm.  U.  S.  Nat.  Mus.  Cat.  No. 
111367. 

Type-locality. — Southwest  of  Sannakh  Islands,  Alaska,  at  U.  S. 
Fish  Commission  station  3213,  in  41  fathoms,  sandy  bottom. 

TORELLIA  VALLONIA,  new  specie*. 

Shell  small,  the  earlier  part  of  it  with  a  calcareous  lining  under  a 
leathery  periostracum,  the  latter  part  entirely  flexible;  the  general 
form  and  aspect  that  of  VaUonia  gracilicosta  on  a  larger  and  some- 
what less  depressed  scale;  the  color  is  yellowish  brown,  with  about 
four  whorls,  the  nucleus  missing,  the  rest  of  the  shell  with  elevated 
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axial  lamellae  regularly  disposed  with  much  wider  interspaces;  the 
aperture  entire,  with  a  simple,  not  thickened,  margin;  umbilicus 
open,  moderately  wide.  Diameter  about  4  millimeters,  the  height 
about  3  millimeters.     U.  S.  Nat.  Mus.  Cat.  No.  219130. 

Type-locality.— Dredged  in  Nazan  Bay,  Atka  Island,  Aleutians,  in 
14  fathoms,  sand;  W.  H.  Dall. 

This  species  is  not  unlike  the  typical  species  of  the  genus  from 
northern  Norway,  but  is  more  depressed,  the  whorls  less  rapidly 
enlarging  and  the  umbilicus  larger.  Owing  to  the  character  of  the 
nucleus  I  am  led  to  believe  that  this  genus  is  nearer  to  Vdwtbna  than 
to  Trichotropis,  the  radula  on  its  part  showing  no  marked  difference. 

COCCUXINA  CASAN1CA.  — w  tptrtf  ■ 

Shell  small,  brownish  or  whitish,  darker  toward  the  apex,  which  is 
at  the  posterior  third  of  the  shell;  both  slopes  slightly  convex,  the 
nuclear  point  always  eroded;  sculpture  near  the  apex  minutely 
equally  reticulate,  the  sculpture  coarser  and  the  radial  threads 
more  prominent  than  the  concentric  ones  toward  the  margin;  inte- 
rior polished,  the  muscular  impression  perceptible  but  not  conspicu- 
ous. Length,  5.5;  width,  4.5;  height,  2.25  mm.  U.  S.  Nat.*  Mus. 
Cat.  No.  222069. 

Type-locality. — U.  S.  Fish  Commission  station  4245,  in  Kasa-an 
Bay,  Alaska,  in  95  fathoms,  mud;  bottom  temperature,  48.9°  F. 

ASTRAEA  (PACHYPOMA)  INAEQUALIS,  new  rarlety  PACIFICA. 

Shell  of  moderate  size,  of  a  reddish  color,  trochiform,  carinate,  of 
more  than  five  flattish  whorls,  the  apex  defective;  the  carina  over- 
hangs a  somewhat  obscure  suture;  axial  sculpture  of  numerous  (on 
the  last  whorl  about  70)  obliquely  protractive,  close-set,  rounded 
riblets,  which  are  cut  anteriorly  into  segments  by  three  rather 
obscure  grooves;  these  riblets  bunched  in  pairs  and  swollen,  undulate 
the  carina,  giving  it  a  somewhat  stellate  profile;  on  the  base  from 
the  carina  to  the  umbilical  callus  are  six  deep  channeled  grooves 
separated  by  wider  interspaces,  which  are  crossed  by  numerous 
minute  lamellae;  the  squarish  interspaces  obliquely  nodulous; 
aperture  diamond-shaped,  simple,  body  with  a  glaze  of  enamel; 
pillar  concavely  arched,  white,  with  a  callous  deposit  on  the  umbilical 
area  behind  it.  Height,  25;  maximum  diameter,  42  mm.  U.  S. 
Nat.  Mus.  Cat.  No.  222320. 

Type-locality. — Pacific  Beach,  San  Diego,  California;  Miss  J.  M. 
Cooke. 

Compared  with  the  typical  inaequale  this  form  is  much  more  finely 
and  delicately  sculptured,  and  the  whorl  is  notably  constricted  above 
the  peripheral  keel. 
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ASTRAEA  CPACHYPOMA)  BARBARENSIS,  new  species 

Shell  of  moderate  size,  trochiform,  white,  covered  by  a  reddish- 
brown  periostracum,  with  six  or  more  flattish  whorls,  the  nucleus 
defective;  suture  rather  obscure,  not  appressed;  axial  sculpture  of 
(on  the  last  whorl  about  30)  rounded,  protractively  oblique  ribs, 
with  equal  or  wider  interspaces,  reaching  from  the  suture  to  the 
periphery  which  they  undulate;  halfway  from  the  suture  to  the 
periphery  these  are  cut  into  segments  by  three  deeply  incised 
grooves;  there  may  be,  near  the  periphery,  a  few  intercalary  short 
ribs;  there  are  also  fine,  close,  inconspicuous  incremental  lines;  on 
the  base  inside  the  undulate  border  are  five  strong  regularly  beaded 
cords  with  narrower  channeled  interspaces;  aperture  subquadrate, 
the  upper  part  of  the  outer  lip  much  produced;  the  body  glazed, 
the  pillar  concavely  arcuate,  ending  in  a  blunt  projection,  behind  it 
a  porcellanous  white  semilunar  callus  around  the  imperforate  umbili- 
cal depression;  height  of  shell,  26;  of  aperture,  12;  diameter,  37 
mm.     U.  S.  Nat.  Mus.  Cat.  No.  223819. 

Type-locality. — U.  S.  Fish  Commission  station  2945,  off  Santa 
Cruz -Island  of  the  Santa  Barbara  group,  California,  in  30  fathoms, 
gravel,  bottom  temperature  56°  F. 

The  operculum,  blackish  brown  inside,  of  about  two  whorls, 
resembles  that  of  P.  inequale,  but  is  more  slender  and  somewhat 
concave. 

ASTRAEA  (PACHYPOMA)  SP1RATA  1*0. 

Pachypoma  maequale  var.  spiratum  Dall,  Nautilus,  vol.  24,  p.  Ill,  1911. 

Shell  trochiform,  elevated,  solid,  of  a  reddish  color  with  nacreous 
substratum,  of  more  than  six  carinated  flattish  whorls,  the  apex, 
eroded;  suture  obscure,  slightly  overhung  by  the  carina  which  is 
blunt  and  undulated;  axial  sculpture  of  (on  the  penultimate  whorl 
about  20)  protractively  oblique  rounded  irregular  ribs  extending 
from  the  suture  to  the  edge  of  the  carina  with  wider  interspaces, 
and  cut  into  nodules  by  three  or  four  equally  spaced  spiral  grooves; 
the  evident,  almost  lamellose,  retractively  oblique  incremental  lines 
cross  the  ribs  and  interspaces  almost  at  right  angles;  the  flattish 
base  has  five  sharp  channeled  grooves  with  regularly  spaced  wider 
squarish  interspaces  between  the  imperforate  depressed  umbilical 
area  and  the  carina;  aperture  obliquely  rhombic,  simple,  the  body 
with  a  thin  glaze,  the  pillar  nacreous,  concavely  arcuate,  the  outer 
lip  simple  produced  above;  height  of  shell,  32;  of  last  whorl,  19;  of 
aperture,  11;  maximum  diameter,  31  mm.  U.  S.  Nat.  Mus.  Cat. 
No.  222318. 

Type-locality. — Gulf  of  California;  Miss  J.  M.  Cooke. 

This  is  the  most  elevated  and  smallest  of  the  subgenus  in  west 
American  waters.    The   examination  of  a  number  of  specimens 
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indicates  that  this  is  a  distinct  species,  and  as  the  original  diagnosis 
was  very  brief,  a  full  description  is  now  supplied. 

LEPTOTHYRA  JUANENSIS,  ww  ■urtn. 

Shell  solid,  turbinate,  very  dark  olive,  with  a  very  minute  smooth 
nucleus  and  about  five  well-rounded  whorls;  suture  obscure,  not 
appressed;  spiral  sculpture  of  (on  the  penultimate  whorl  five,  on 
the  last  whorl  about  a  dozen)  strong,  undulate  or  beaded  cords  with 
wider  rather  deep  interspaces;  axial  sculpture  of  close,  oblique, 
rather  prominent  incremental  lines;  aperture  oblique,  internally 
nacreous,  the  outer  Up  thin,  the  body  with  a  glaze  of  nacre,  the  pillar 
lip  concave,  white,  nacreous  with  two  rather  formless  nodulations 
anteriorly;  height,  8;  maximum  diameter,  9  mm.  U.  S.  Nat.  Mus. 
Cat.  No.  186070. 

Type4ocaltiy. — Tia  Juana,  Lower  California,  near  San  Diego, 
California;  collected  by  J.  H.  Paine. 

This  is  the  least  attractive  and  one  of  the  largest  species  of  the 
genus  on  the  west  coast  north  of  Cape  San  Lucas. 

Dr.  Paul  Bartsch  has  proposed  the  varietal  name  fenestrate  for  a 
form  of  Leptothyra  paucicostata,  in  which,  under  the  strong  spiral 
sculpture,  there  is  visible  in  the  interspaces  a  certain  number  of 
raised  radial  threads  forming  a  more  or  less  evident  reticulation. 

LIOTTA  S&TULA,  mw  »»edaa. 

Shell  minute,  white  with  flecks  of  brown,  of  about  four  whorls, 
including  a  very  minute  smooth  nucleus;  spire  flattened,  suture 
distinct;  axial  sculpture  of  fine  incremental  lines,  somewhat  wrin- 
kled in  front  of  the  suture  and  on  the  last  whorl  developing  a  narrow 
row  of  beads  at  the  suture,  and  crenulating  on  the  base  the  margin 
of  the  umbilicus;  spiral  sculpture  of  a  very  prominent,  minutely 
crenulated  keel  at  the  periphery  and  a  smaller  one  on  which  the 
suture  is  laid;  the  margin  of  the  narrow  umbilicus  is  also  thread- 
like; aperture  rounded  except  where  modified  by  the  external 
sculpture;  the  body  with  a  glaze  of  enamel,  the  pillar  lip  somewhat 
thickened;  height  of  shell,  1;  maximum  diameter,  2  mm.  U.  S. 
Nat.  Mus.  Cat.  No.  194975. 

Type-locality. — U.  S.  Fish  Commission  station  2813,  among  the 
Galapagos  Islands,  in  40  fathoms,  coral  sand. 

The  specimen  may  not  be  entirely  adult  and  the  aperture  in  the 
full-grown  shell  may  be  modified  from  the  above  description. 

MtfLLBRIA  DftUSUNA,  ww  ttrtn. 

Shell  minute,  of  two  and  a  half  rapidly  enlarging  whorls,  whitish, 
covered  with  an  olivaceous  periostracum;  suture  distinct,  rather 
deep;  whorl  section  circular,  surface  smooth  except  for  microscopic 
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incremental  lines;  base  convex  with  a  rather  wide  umbilicus;  aperture 
circular,  simple,  sharp  edged;  operculum  calcareous,  multispiral, 
centrally  depressed  on  the  outer  side;  height,  1;  larger  diameter, 
1.5  mm.    U.  S.  Nat.  Mus.  Cat.  No.  31117. 

Type-locality. — Constantino  Harbor,  Amchitka  Island,  Aleutians, 
in  seaweed  at  low  water,  W.  H.  Dall. 

CHLOROSTOMA  GALUNA,  new  ▼•rieijr  UMBHJCATUM. 

Most  of  the  specimens  of  Chhrostoma  gaUina  are  imperforate, 
some  have  the  umbilical  callus  concave,  forming  a  sort  of  pit,  and  a 
rare  variety  has  an  entirely  open,  narrow,  deep  umbilicus.  The 
types  of  the  latter  are  U.  S.  Nat.  Mus.  Cat.  No.  152998,  and  while 
in  other  characters  similar,  are  smaller  than  the  average  adult 
gaMna,  measuring,  height  22  and  diameter  25  mm.  They  were 
collected  by  Turrill  at  San  Quentin  Bay,  Lower  California.  Other 
specimens  have  been  found  at  San  Diego,  California. 

CHLOROSTOMA  BBUNNBUM,  mtm  variety  PLUCTUOSUM. 

The  common  form  of  brunneum  has  a  nearly  smooth  surface  or  a 
surface  affected  by  incremental  rugosities,  but  there  is  another  form 
rather  widely  spread  which  exhibits  well-marked  obliquely  pro  tractive 
ribs  to  the  number  of  18  or  20  on  the  last  whorl,  reaching  from  the 
suture  nearly  to  the  periphery  with  narrower  interspaces.  It  is 
rather  less  elevated  than  the  average  of  the  typical  brunneum  and 
has  a  more  depressed  suture.  The  types  of  the  variety  are  U.  S. 
Nat.  Mus.  Cat.  No.  60055  and  come  from  Monterey,  California. 

OMPHALITIS  MARIANUS,  new  bum. 

This  is  0.  coronatu8  Pilsbry,  1889,  not  of  C.  B.  Adams,  1852,  and 
0.  turbinatus  Pease,  1869,  not  of  A.  Adams,  1851.  A  new  name  for 
the  species  being  needed,  the  above  is  proposed.  The  0.  marianus 
ranges  from  Santa  Barbara,  California,  to  Panama  and  Paita,  Peru, 
and  is  U.  S.  Nat.  Mus.  Cat.  No.  4033. 

CALLIOSTOMA  COSTATUM,  nw  variety  CAERULEUM. 

Shell  resembling  the  ordinary  typical  form  except  that  the  apex 
and  part  of  the  whorls  in  front  of  the  suture  are  colored  with  bands 
of  a  brilliant  mazarin  blue  when  fresh,  but  which,  unfortunately, 
fades  after  a  few  years  in  the  cabinet.  Fresh  specimens  have  a 
very  different  aspect  from  the  common  shells  carrying  reddish 
spiral  lines  on  a  yellowish  ground.  Typical  specimens  in  the  National 
Collection  come  from  Monterey,  California,  and  bear  the  catalogue 
number  59808. 

CALLIOSTOMA  COSTATUM.  new  variety  PICTUM. 

These  shells  resemble  the  type  except  that  on  the  periphery  of  the 
whorl,  and  sometimes  on  the  whorl  between  the  periphery  and  the 
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preceding  suture,  the  shell  is  adorned  with  alternating  light  and 
dark  patches  or  clouds  of  color.  Typical  specimens  come  from 
Neeah  Bay,  Washington,  and  bear  the  number  12612a. 

CALLIOSTOMA  CANALICULATUM,  new  rarfetj  NEBULOSUM. 

Shell  resembling  the  typical  form  except  that  the  whorls  are 
painted  with  small  brown  nebulous  patches  in  a  radial  fashion; 
specimens  of  this  kind  from  San  Diego,  California,  illustrate  the 
variety  and  are  numbered  159251. 

CALLIOSTOMA  CANALICULATUM,  new  variety  TBANSUBATUM. 

Another  variation  occurs  in  the  northern  part  of  the  range  of  this 
species,  from  Sitka  to  the  Straits  of  Fuca,  in  which  the  channels 
between  the  yellowish  spiral  cords  are  of  a  dark  reddish  brown, 
giving  the  shell  a  somber  appearance,  much  in  contrast  with  the 
light  straw-colored  type  from  southern  California.  Specimens  of  the 
former  kind  are  in  the  collection  from  Biorka  Island,  Sitka  Sound, 
and  are  numbered  160558. 

A  dark  and  comparatively  small  form  of  C.  glorioswn  Dall  seems 
to  be  characteristic  of  specimens  from  the  southern  extreme  of  the 
range  of  this  species,  especially  in  the  vicinity  of  San  Diego. 

SOLABIELLA  RHYSSA,  new  epedee. 

Shell  small,  trochiform,  translucent,  with  four  whorls,  including 
a  smooth  nucleus  of  a  whorl  and  a  half;  suture  distinct;  whorl- 
section  circular;  axial  sculpture  of  (on  the  last  whorl  35)  narrow 
threadlike  ribs,  regularly  spaced,  uniform,  the  interspaces  wider; 
extending  from  the  suture  to  the  verge  of  the  umbilicus;  spiral 
sculpture  of  minute  spiral  threads  showing  in  the  interspaces  under  a 
lens,  but  not  modifying  the  axial  ribs;  umbilicus  wide,  funicular; 
aperture  circular,  simple,  sharp  edged;  operculum  brown,  multi- 
spiral,  horny;  height,  1.7;  longer  diameter,  2  mm.  U.  S.  Nat.  Mus. 
Cat.  No.  173803. 

TypeJocdlity. — Catalina  Channel,  California;  collected  by  Prof. 
F.  W.  Kelsey.    This  shell  is  probably  not  quite  adult. 

SOLARIELLA  TAVBRNIA,  new  epedee. 

Shell  small,  white,  with  a  subglobular  nucleus  and  three  and  a  half 
subsequent  whorls;  suture  distinct,  deep;  spiral  sculpture  on  the 
spire  of  four  or  five  equally  distributed  and  subequal  small  threads 
with  wider  interspaces  and  a  narrow  flattish  space  in  front  of  the 
suture;  intercalary  threads  appear  on  the  penultimate  whorl  and 
on  the  first  half  of  the  last  whorl  they  become  numerous,  covering  the 
whole  surface  uniformly,  but  a  little  coarser  on  the  verge  of  the 
umbilicus  which  is  moderately  wide  and  deep;  this  sculpture  becomes 
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obsolete  and  the  last  quarter  of  the  last  whorl  is  perfectly  smooth  and 
polished;  axial  sculpture  of  numerous  retractively  arcuate  threads 
beginning  at  the  suture  and  extending  feebly  to  the  periphery  on 
the  upper  part  of  the  spire,  later  becoming  obsolete;  base  rounded, 
aperature  subcircular,  simple,  sharp,  the  lips  connected  by  a  glaze 
on  the  body  and  not  reflected;  height,  3;  greater  diameter,  4  mm. 
U.  S.  Nat.  Mus.  Cat.  No.  207625. 

Type-iocality. — Galapagos  Islands,  in  634  fathoms,  sand;  bottom 
temperature,  40°  F. 

SOLARIELLA  (SOLARICIDA)  HONDOENSIS,  new  species. 

Shell  of  moderate  size  with  six  moderately  inflated  whorls,  the 
nucleus  lost,  the  color  olivaceous,  the  suture  distinct,  not  appressed; 
spiral  sculpture  of  (on  the  upper  whorls  two,  on  the  last  two  whorls  three) 
sharp  threads  behind  the  periphery  raised  into  rather  sharp  nodules 
at  the  intersections  with  the  axial  threads,  and  with  wide  interspaces 
between  the  suture,  each  other  and  the  following  threads,  the  first 
of  which  on  which  the  suture  is  laid  and  three  similar  threads  on  the 
base  are  minutely  beaded,  while  the  last,  at  the  verge  of  the  funnel 
shaped  axially  striated  deep  umbilicus  is  more  coarsely  beaded; 
axial  sculpture  of  fine  sharp  threads  more  or  lees  obsolete  in  the  inter- 
spaces but  forming  nodules  at  the  intersections  and  between  them 
finer  sharp  close  threadlets;  not  nodulating  the  posterior  spirals; 
base  convex,  aperture  rounded,  the  pillar  and  outer  lip  continuous 
thin  and  sharp,  the  inner  lip  erased,  pearly;  operculum  thin,  multi- 
spiral;  height  of  shell,  19;  maximum  diameter,  17  mm.  U.  S.  Nat. 
Mus.  Cat.  No.  205778. 

Type-locality. — U.  S.  Bureau  of  Fisheries  station  4974,  off  Hondo, 
Japan ;  in  905  fathoms,  mud;  bottom  temperature  36.6°  F. 

SOLARIELLA  DIOMJSDEA,  new  species. 

Shell  small,  white  with  pinkish  brown  touches  on  the  prominences 
and  four  or  five  brown  radial  flecks  on  the  spire;  whorls  five  exclusive 
of  the  glassy  subglobular  nucleus,  flattened  in  front  of  the  suture, 
otherwise  well  rounded;  spiral  sculpture  on  and  near  the  periphery  of 
five  or  six  subequal  cords  with  narrower  interspaces;  on  the  base  are 
about  eight  finer  closer  threads  extending  to  the  verge  of  the  funic- 
ular umbilicus  within  which  are  four  stoutly  beaded  strong  cords 
diminishing  in  strength  inward;  axial  sculpture  of  numerous  fine  equal 
regularly  spaced  threads  with  wider  interspaces,  beading  the  posterior 
spiral  and  conspicuous  on  the  flattish  part  of  the  whorl;  aperture 
circular,  hardly  interrupted  at  the  body,  the  margin  thin,  crenulated 
by  the  sculpture;  operculum  multispiral,  concave,  translucent;  height 
of  shell,  4 ;  diameter,  5  mm.    U.  S.  Nat.  Mus.  Cat.  No.  194971. 
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Type-locality. — U.  S.  Fish  Commission  station  2813,  at  the  Gala- 
pagos Islands,  in  41  fathoms,  coral  sand. 

This  though  much  smaller,  belongs  to  the  type  of  S.  peramabUis 
Carpenter. 

SOLABIELLA  NYSSONA,  new  i 


Shell  small,  white,  prickly,  with  six  well  rounded  whorls  exclusive 
of  the  one-whorled  glassy  very  minute  nucleus;  suture  deep,  almost 
channeled;  spiral  sculpture  of  a  prominent  line  of  sharp  nodules  at 
the  shoulder  of  the  whorl  in  front  of  which,  between  it  and  the  base, 
are  three  widely  spaced  threads  similarly  but  less  prominently 
nodulate  at  intersections  with  the  axial  sculpture  and  with  one  or 
two  fine  intercalary  threads  in  the  much  wider  interspaces;  on  the 
base  are  four  or  more  equal  small  beaded  threads  with  wider  inter- 
spaces to  the  verge  of  the  funicular  umbilicus  which  is  marked  by 
one  or  two  rows  of  prominent  sharp  nodules;  internally  the  umbilicus 
is  axially  striated;  axial  sculpture  of  numerous  sharp,  widely  spaced, 
often  broken,  elevated  lines  sharply  nodulose  at  the  intersections; 
aperture  subcircular,  the  margin  thin,  sharp,  hardly  interrupted  by 
the  body.  Height,  6;  diameter,  7.5  mm.  U.  S.  Nat  Mus.  Cat.  No. 
205799. 

Type-locality. — U.  S.  Bureau  of  Fisheries  station  3738,  off  Hondo, 
Japan,  in  167  fathoms,  mud;  bottom  temperature,  67°  F. 

SOLABIELLA  DELICATA,  new  species. 

Shell  small,  white,  with  about  four  well  rounded  whorls  exclusive 
of  the  rather  prominent  minute  glassy  nucleus;  suture  distinct,  almost 
appressed;  spiral  sculpture  of  a  prominent  thread  at  the  shoulder, 
two  with  an  intercalary  smaller  thread  at  the  verge  of  the  umbilicus 
and  numerous  feeble  minute  elevated  lines  under-running  the  axial 
sculpture;  umbilicus  narrow,  deep;  axial  sculpture  of  very  numerous, 
equal,  regularly  spaced  low  lamellae,  with  (on  the  last  whorl)  about 
equal  interspaces,  extending  to  the  verge  of  the  umbilicus  and 
minutely  beading  the  shoulder  cord;  aperture  circular,  hardly  inter- 
rupted by  the  body,  the  margins  thin  and  sharp;  height,  7;  diameter- 
6.5  mm.    U.  S.  Nat.  Mus.  Cat.  No.  205780. 

TypeJocaltiy. — U.  S.  Bureau  of  Fisheries  station  5050,  near 
Hakodate,  Japan,  in  266  fathoms,  sand;  bottom  temperature,  37.9°  F. 

This  is  one  of  the  most  elegant  species  of  this  very  beautiful  genus. 

SOLABIELLA  KORBANICA,  new  specie*. 

Shell  small,  white,  with  four  well  rounded  whorls  exclusive  of  the 
minute  glassy  nucleus,  and  a  distinct  not  appressed  suture;  spiral 
sculpture  of  a  feeble  thread  at  the  base  and  two  stronger,  rather 
widely  separated,  sharper  threads  around  the  narrow  umbilicus  ; 
spiral  sculpture  of  (on  the  last  whorl  about  25)  obliquely  retractive 
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low  folds  which  barely  reach  the  periphery,  with  narrower  interspaces, 
but  are  feebly  and  irregularly  revived  on  the  base,  especially  near 
the  umbilicus;  aperture  subcircular,  hardly  interrupted  by  the  body, 
with  a  sharp  thin  margin;  height,  5;  diameter,  4.5  mm.  U.  S.  Nat. 
Mus.  Cat.  No.  205783. 

Type-locality. — U.  S.  Bureau  of  Fisheries  station  4852,  off  the 
coast  of  Korea  (Chosen)  in  568  fathoms,  mud;  bottom  temperature, 
36.6°  F. 

MARGABITES  PAUPKBCULU8,  new  ■pedes. 

Shell  coarse,  usually  more  or  less  eroded,  of  a  yellowish  white 
over  a  brilliant  nacre,  with  five  or  more  moderately  rounded  whorls, 
the  nucleus  eroded;  suture  distinct,  not  appressed;  axial  sculpture 
of  numerous  somewhat  irregular  narrow  close-set  wrinkles,  extending 
over  the  whorl  from  the  suture  to  the  verge  of  the  funicular  umbilicus; 
spiral  sculpture  of  a  few  spiral  lines  near  the  umbilicus;  aperture 
subcircular,  oblique,  produced  above,  the  lips  joined  over  the  body 
by  a  layer  of  enamel;  the  operculum  dark  brown,  multispiral,  with 
8  or  10  turns;  height  of  shell,  9.5;  of  aperture,  4.5;  maximum  diam- 
eter, 11  mm.    U.  S.  Nat.  Mus.  Cat.  No.  109457. 

Type-locality. — Arctic  Ocean,  north  of  Bering  Strait;  collected  by 
Capt,  E.  Everett  Smith. 

MABGARITES  (PUPILLABIA)  KAMCHATICOS,  new  spede*. 

Shell  large,  solid,  ashy  gray,  somewhat  depressed,  with  six  whorls 
exclusive  of  the  flost)  nucleus;  suture  distinct,  not  appressed;  axia 
sculpture  of  radiating  threads  near  the  apex,  soon  becoming  obsolete 
and  reduced  on  the  last  three  whorls  to  somewhat  rude  incremental 
lines,  slightly  sharper  and  more  regular  on  the  base;  spiral  sculpture 
of  two  close  and  one  larger  peripheral  cord  between  the  sutures  on 
the  spire,  on  the  last  whorl  these  occupy  the  posterior  half  of  the 
space  between  the  suture  and  the  periphery;  in  front  of  them  is  a 
space  without  spiral  sculpture  reaching  to  the  periphery;  on  the  base 
between  the  periphery  and  the  verge  of  the  umbilicus  there  are 
about  a  dozen  spiral  uniform  threads  with  wider  interspaces  decus- 
sated only  by  the  lines  of  growth;  the  interior  of  the  rather  wide 
umbilicus  is  axially  striated;  the  periphery  is  rounded;  aperture 
oblique,  subquadrate,  the  margins  thin,  the  body  with  a  thin  layer 
of  nacre;  the  pillar  is  slightly  concavely  arcuate.  Height  of  shell, 
23;  of  last  whorl,  18;  diameter,  27  mm.  U.  S.  Nat.  Mus.  Cat. 
No.  210275. 

Type-locality. — U.  S.  Bureau  of  Fisheries  station  3643,  on  the 
southeast  coast  of  Kamchatka,  in  100  fathoms  sand;  bottom  tem- 
perature, 31.7°  F. 

MARGABITES  (PUPILLABIA)  HEALYI.  new  ■pedes. 

Shell  large,  livid  yellowish  white,  with  a  thin  very  pale  periostracum 
and  about  six  whorls  including  a  smooth  white  turbinate  nucleus 


Digitized  by 


Google 


364  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  ™l.  56. 

of  two  moderately  rounded  whorls;  suture  distinct,  not  appressed, 
the  whorls  between  not  inflated;  axial  sculpture  of  oblique  quite 
evident  incremental  lines,  occasionally  developed  into  minute  wrin- 
kles; spiral  sculpture  of  rather  irregularly  spaced  low  threads,  about 
a  dozen  on  the  penultimate  whorl,  with  wider  interspaces;  especially 
near  the  periphery  on  the  spire;  on  the  last  whorl,  including  the 
base,  they  are  more  numerous  and  closer;  base  slightly  flattened 
with  a  narrow,  perforate  umbilicus ;  aperture  oblique ;  simple,  nacreous; 
body  with  a  coat  of  enamel;  pillar  straight,  slightly  callous,  with 
no  projection  at  the  base;  height  of  shell,  20.5;  of  last  whorl,  15; 
maximum  diameter,  20  mm.     U.  S.  Nat.  Mus.  Cat.  No.  223801. 

Type-locality. — Arctic  Ocean,  north  of  Bering  Strait,  station  10,  of 
U.  S.  S.  Corwin,  Capt.  M.  Healy. 


MARGARTTES  (PUPILLARIA)  SHANNONICUS,  new  i 

Shell  large,  thin,  gray,  with  a  dull  surface,  trochiform,  with  a 
minutely  glassy  globular  nucleus  and  five  subsequent  whoils,  suture 
distinct,  deep;  axial  sculpture  of  prominent,  almost  lamellose  close- 
set  incremental  lines,  which  near  the  apex  of  the  shed  develop  as 
stronger  wrinkles;  spiral  sculpture  of  (on  the  penultimate  whorl 
four,  on  the  last  whorl  between  the  suture  and  the  base  five  or  more) 
low  keels,  with  much  wider  interspaces  and  occasional  intercalary 
threads;  just  over  the  edge  of  the  base  and  around  the  deep  rather 
narrow  umbilicus  are  other  fine  threads  with  a  more  or  less  smooth 
space  between  the  two  groups;  aperture  rounded,  outer  lip  somewhat 
produced  above,  pearly,  with  a  thin  layer  of  enamel  across  the  body; 
pillar  lip  thin,  hardly  reflected;  larger  diameter,  14;  shorter  diameter, 
11.5;  height,  13  mm.  Operculum  whitish,  of  about  10  turns,  fringed 
externally  at  the  suture.    U.  S.  Nat.  Mus.  Cat.  No.  219265 

Type-locality. — Shannon  Fiord,  East  Greenland,  Doctor  Pansch. 

This  recalls  M.  striatus  Broderip  and  Sowerby,  but  is  a  thinner  and 
more  delicate  shell  with  quite  different  minor  characters.  The 
ovicapsules  attached  by  the  base  to  the  specimens  are  discoid  and 
appear  to  hold  only  one  or  two  eggs. 

MARGARTTES  (PUPILLABIA)  RUMS,  new  species. 

Shell  of  moderate  size,  white,  with  a  pale  olivaceous  periostracum, 
a  smooth  nucleus  of  about  one  whorl  and  five  subsequent  whorls; 
spiral  sculpture  of  two  strong  cords  with  wider  interspaces  and  a 
third  on  which  the  suture  is  laid  and  which  forms  the  margin  of  the 
base;  there  is  also  a  small  thread  between  the  suture  and  the  posterior 
cord  and  on  the  last  whorl  a  similar  thread  in  the  interspaces;  on  the 
b&3e  there  are  six  or  seven  smaller  closer  cords  separated  by  obscurely 
channeled  interspaces  between  the  verge  of  a  narrow  umbilicus  and 
the  basal  margin;  axial  sculpture  of  (on  the  penultimate  whorl  about 
20)  retractive  riblets  extending  from  suture  to  periphery,  with  wider 
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interspaces,  slightly  nodulous  at  the  intersections  with  the  spiral 
cords;  there  are  also  close  obvious  incremental  regular  lines  over  the 
whole  surface;  aperture  rounded  quadrate,  simple,  a  glaze  on  the 
body,  the  pillar  lip  slightly  thickened;  operculum  multispiral. 
Height,  12;  diameter,  12.5  mm.    U.  S.  Nat.  Mus.  Cat.  No.  213951. 

Type-locality. — Coal  Harbor,  Shumagins,  Alaska,  in  8  fathoms, 
mud;  collected  by  W.  H.  Dall.    Also  Arctic  and  Kamchatka  coasts. 

MARGARITES  (PUPILLARIA)  ROSSICA,  new  ■pedes. 

Shell  large,  solid,  trochiform,  of  a  pale  gray  color  over  a  brilliant 
nacre;  whoils  eight,  including  a  small  pinkish  nucleus  of  two  whorls; 
spiral  sculpture  of  (on  the  spire  three)  strong  blunt  keek,  of  which 
two  near  the  periphery  are  the  most  prominent,  with  subequal  wide 
interspaces;  there  is  a  fourth  less  prominent  one  on  which  the  suture 
is  laid  which  only  shows  on  the  last  whorl;  on  the  base  there  are  about 
10  smaller  cords  irregularly  spaced;  axis  perforate  by  a  narrow 
twisted  umbilicus;  axial  sculpture  of  very  fine  close  uniform  sharp 
incremental  lines;  aperture  rounded-quadrate,  simple;  outer  lip  thin, 
sharp,  undulated  by  the  sculpture;  body  lightly  glazed;  pillar  lip 
slightly  tortuous,  hardly  thickened,  with  a  slight  angle  at  the  anterior 
end;  height  of  shell,  32;  of  last  whorl,  22;  maximum  diameter,  30  mm. 
U.  S.  Nat.  Mw.  Cat.  No.  111046. 

Type-locality. — U.  S.  Bureau  of  Fisheries  station  5012,  in  Aniwa 
Bay,  Sakhalin  Island,  in  40  fathoms,  mud. 

This  appears  to  be  the  largest  and  finest  species  of  the  group. 

MARGARITES  (LIRULARIA)  INFLATULA,  new  name. 

Margarita  inflate.  Carpenter,  Rep.  Brit.  Assoc,  for  1863,  p.  139,  1864,  not  of 
Brown  (as  Trochus)  Mem.  Wemerian  Society,  vol.  8,  pi.  1,  fig.  10,  1839. — 
Morris,  Cat.  Brit.  Foes.,  ed.  2,  p.  257, 1854;  nor  of  Totten,  1834. 

This  species  is  incorrectly  placed  in  the  synonymy  of  M.  pupiHa 
Gould  in  Tryon's  Manual.  The  type  is  from  Puget  Sound,  collected 
by  Dr.  C.  B.  Kennerly.    U.  S.  Nat.  Mus.  Cat.  No.  4494. 

MARGARITES  (LIRULARIA)  ALTHORPENSIS,  new  specie*. 

Shell  small,  solid,  trochiform,  nacreous  white,  with  a  minute  sub- 
globular  smooth  nucleus  and  five  subsequent  whorls;  spiral  sculpture 
of  five  uniform  prominent  threads  on  the  upper  half  of  the  last  whorl 
and  b  etween  the  sutures  on  the  spire,  with  wider  interspaces ;  on  the  base 
the  threads  are  more  numerous,  smaller  and  with  subequal  inter- 
spaces, extending  from  near  the  periphery  to  the  umbilicus,  which  is 
perforate  and  not  internally  sculptured;  axial  sculpture  of  fine  regu- 
lar incremental  lines  not  modifying  the  spirals;  aperture  rounded- 
quadrate,  simple,  sharpedged,  the  lips  connected  by  a  glaze  on  the 
body,  not  anywhere  reflected;  height,  3;  larger  diameter,  3.2  mm. 
IT.  S.  Nat.  Mus.  Cat.  No.  208559. 
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Type-locality. — Granite  Cove,  Port  Althorp,  Alaska,  in  14  fathoms, 
gravel;  W.  H.  Dail. 

MARGARITES  HELICINUS,  new  vtrietr  ELEVATUS. 

Shell  small,  trochiform,  polished,  purple-brown,  with  a  dark  glassy 
nucleus  and  about  five  subsequent  well-rounded  whorls;  suture  dis- 
tinct, rather  deep;  sculpture  of  evident  incremental  lines  without 
any  spiral  striae;  base  rounded  with  a  small  umbilical  chink;  aper- 
ture simple,  rounded,  slightly  angular  at  the  suture,  the  body  with  a 
well-marked  glaze  uniting  the  outer  lips  with  a  rather  wide,  white, 
slightly  reflected  pillar  lip;  operculum  brownish  with  about  10  turns; 
arger  diameter,  9;  shorter  diameter,  7;  height,  6.5  mm.  U.  S.  Nat. 
Mus.  Cat.  No.  205833. 

Type-locality. — Bear  Bay,  Baranoff  Island,  Alaska,  collected  by  Mrs. 
Kate  Stephens.  This  is  closely  related  to  the  typical  M.  helicmus, 
but  its  form  is  more  trochoid;  it  has  a  larger  number  of  whorls  and 
its  aperture  more  nearly  circular. 

MARGARITES  HELICINUS,  new  variety  EXCAVATUS. 

Shell  small,  depressed,  thin,  polished,  lurid  flesh  color  with  a  darker 
globular  glassy  nucleus,  and  about  three  subsequent  whorls,  on  which 
a  few  spiral  lines  of  obscurely  lighter  color  are  sometimes  apparent; 
suture  distinct,  not  appressed;  surface  with  faint  incremental  lines 
as  the  only  sculpture;  base  rounded  with,  in  the  adult,  a  widely  ex- 
cavated funicular  umbilicus,  aperture  rounded,  simple,  more  or  less 
patulous  when  mature;  inner  lip  with  a  moderate  coat  of  enamel 
continued  on  to  the  pillar  lip  and  slightly  reflected  there;  larger 
diameter,  9;  shorter  diameter,  5.5;  height,  3.5  mm.  U.  S.  Nat.  Mus. 
Cat.  No.  219144. 

Type4ocality. — Constantino  Harbor,  Amchitka,  Aleutian  Islands, 
collected  by  W.  H.  Dail.    Also  at  Middleton  Island,  Alaska. 

MARGARITES  PRIBILOrFKNSIS,  new  ■pedes. 

Shell  small,  solid,  trochiform,  pale  straw  color,  with  a  small  glassy 
nucleus  and  about  five  and  a  half  subsequent  well  rounded  whorls; 
suture  distinct,  slightly  appressed;  surface  dull,  with  fine  incre- 
mental lines  crossed  by  extremely  fine  spiral  striae;  base  well  rounded 
with  a  deep,  not  funicular  umbilicus,  aperture  rounded,  simple,  the 
outer  lip  produced  at  the  suture  and  united  with  the  pillar  by  a  thin 
glaze  of  enamel  over  the  body,  the  pillar  lip  a  little  thickened,  not 
reflected;  operculum  brownish  with  eight  or  more  turns;  larger 
diameter,  8.5;  shorter  diameter,  7;  height,  8  mm.  U.  S.  Nat.  Mus. 
Cat.  No.  210130. 

Type-locality. — U.  S.  Fish  Commission  station  3504,  near  the 
Pribilof  Islands,  Bering  Sea,  in  34  fathoms,  sand;  bottom  tempera- 
ture, 37.8°  F. 
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This  species  resembles  M.  marginatum  but  is  larger,  more  solid,  not 
fluctuated,  nor  angular  at  the  periphery,  and  with  a  different 
suture. 

MARGARITES  FRIGIDUS,  new  species. 

Shell  small,  polished,  conic,  pale  flesh  color,  of  six  whorls,  including 
a  minute  subglobular  nucleus;  suture  distinct,  not  appressed,  whorls 
only  moderately  rounded;  axial  sculpture  of  faint  incremental  lines, 
spiral  sculpture  of  a  few  very  faint  lines  near  the  umbilical  region; 
base  rounded,  imperforate;  operculum  pale  brown  with  about  8  turns; 
aperture  rounded,  slightly  angular  above,  outer  lip  simple  sharp, 
body  with  a  thin  nacreous  glaze,  pillar  lip  rounded,  broader  than  the 
rest;  height  of  shell,  9;  of  last  whorl,  6.5;  of  aperture,  3;  diameter,  6 
mm.     U.  S.  Nat.  Mus.  Cat.  No.  223423. 

Type-locality. — Arctic  Ocean  north  of  Bering  Strait;  Capt.  M.  Healy 
of  the  U.  S.  R.  M.  steamer  Corwin.  This  species  occurs  also  as  far 
south  as  Nunivak  Island. 

MARGARITES  MARGINATUM  new  specie*. 

Shell  small,  thin,  trochiform,  pale  gray  or  pink,  with  a  minute  glassy 
nucleus  and  about  five  subsequent  whorls;  suture  distinct,  rather  deep, 
in  front  of  it  the  last  whorl  is  marginated  by  a  series  of  eight  or  more 
slightly  arcuate  broad  convex  waves  with  narrow  interspaces,  extend- 
ing about  halfway  to  the  periphery  which  is  somewhat  angular  though 
not  distinctly  keeled;  other  spiral  sculpture  of  minute  almost  micro- 
scopic striae  over  the  whole  surface;  base  moderately  convex  with  a 
narrow  umbilicus;  aperture  rounded,  simple,  the  margin  not  expanded, 
the  body  with  a  thin  layer  of  enamel  uniting  the  lips,  the  pillar  lip 
not  reflected,  slightly  thickened;  the  operculum  pale  with  six  or  more 
turns;  larger  diameter,  6.5;  shorter  diameter,  5;  height,  5  mm. 
Q.  S.  Nat.  Mus.  Cat.  No.  109464. 

Type-locality. — Adakh  Island,  Aleutians,  collected  by  W.  H.  Dall. 
It  has  also  a  wide  range  including  the  Arctic  Ocean  in  both  hemis- 
pheres. The  wavy  margin,  though  always  indicated,  is  variable  in 
strength  in  different  individuals. 

MARGARITES  HYPOUSPUS,  saw  species. 

Shell  small,  solid,  turbinate,  pale  flesh  color,  polished,  smooth, 
with  five  well  rounded  whorls,  including  a  minute  subglobular 
nucleus;  suture  very  distinct,  not  appressed;  base  rounded  with  a 
narrow  deep  perforate  umbilicus;  aperture  subcircular,  simple,  the 
pillar  lip  hardly  thickened,  the  body  with  a  thin  coat  of  enamel; 
height,  3.5;  diameter,  4.5  mm.     U.  S.  Nat.  Mus.  Cat.  No.  274122. 

Type-locality. — Arctic  Ocean  north  of  Bering  Strait;  Capt.  M. 
Healy.  This  species  was  at  first  taken  for  the  young  of  M.frigidus, 
but  that  is  imperforate,  more  elevated,  and  with  fewer  whorls,  and 
has  less  rotundity  of  the  whorls. 
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?  CIBCULU8  ROSSKLUNUS,  mw 

Shell  minute,  white,  solid,  depressed  turbinate,  of  two-and-a-half 
whorls,  including  the  smooth  nucleus;  suture  distinct;  sculpture  of 
numerous  close-set  spiral  threads  rather  large  for  the  size  of  the  shell, 
crossed  by  microscopic  incremental  lines;  base  rounded,  with  a  nar- 
row deep  umbilicus;  aperture  subcircular,  the  outer  lip  sharp,  much 
produced  above,  pillar  lip  thickened,  not  reflected;  height,  0.75; 
longer  diameter,  2  mm.    U.  S.  Nat.  Mus.  Cat.  No.  223286. 

Type-locality. — Off  South  Coronado  Island,  near  San  Diego,  Cali- 
fornia, collected  by  Dr.  Fred  Baker,  in  three  fathoms. 


GANBSA  (GRANIGYRA)  FIONA,  m 

Shell  minute,  white,  of  about  three  well-rounded  whorls  of  whicn 
the  smooth  small  nucleus  forms  one;  suture  deep;  surface  covered 
with  a  minute  subgranular  vermiculation,  the  incremental  lines  hardly 
perceptible;  base  evenly  rounded,  the  umbilicus  narrow;  the  aperture 
subcircular,  the  margin  slightly  thickened,  not  interrupted  by  the 
body;  height,  2;  diameter,  2  mm.     U.  S.  Nat.  Mus.  Cat.  No.  207624. 

Type-locality. — U.  S.  Fish  Commission  station  2808,  near  the  Gal*- 
pagos  Islands,  in  634  fathoms,  coral  sand;  bottom  temperature, 
39.9°  F. 

GANESA  (GBANIGYRA)  FILOSA,  » 


This  species  is  much  like  the  preceding  one  but  with  coarser  sculp- 
ture in  which  the  elevations  take  the  form  of  somewhat  irregular 
slightly  retractive  very  narrow  folds,  stronger  near  the  suture  and  on 
the  base,  less  conspicuous  on  the  periphery,  and  with  a  subsculpture 
of  revolving  striae  which  at  times  roughen  the  threadlike  folds;  the 
shell  has  one  more  whorl  than  G.  piona  but  in  all  respects  except  those 
above  noted  is  extremely  similar;  the  operculum  is  horny,  sub  translu- 
cent and  multispiral ;  height,  2.3 ;  diameter,  2.5  mm.  U.  S.  Nat.  Mus. 
Cat.  No.  207602. 

Type-locality. — This  is  the  same  as  that  of  G.  piona. 

In  her  useful  paper  on  Cyclostrema,  Adeorbis,  etc.,  in  the  Transac- 
tions of  the  Connecticut  Academy  of  Sciences1  Miss  Bush  proposes  a 
new  genus  Lissospira  with  subordination  of  older  names  as  subgenera 
or  sections.  The  correct  arrangement,  however,  would  have  been  to 
accept  Ganesa  Jeffreys,  1883,  as  the  genus,  with  Granigyra  Dall,  1889, 
as  subgenus  and  Lissospira  Bush,  1897,  as  a  section  of  the  latter,  with 
smooth  or  nongranular  shell.  From  a  smooth  shell  to  one  with  gran- 
ules and  by  coalescence  of  granules  into  vermiculation,  and  this  into 
plications,  is  a  series  of  steps  not  too  difficult  or  important. 

»Vol.  lO,1807,pp.«-144. 
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TBINOSTOBiA  (PSEUDOROTOXA)  SAPIBLLA.  new  apedea. 

Shell  minute,  white,  translucent,  solid,  of  about  two  whorls,  includ- 
ing a  minute  dark  brown  subglobular  nucleus;  suture  distinct;  sur- 
face glossy,  smooth;  last  whorl  only  moderately  enlarged  and  little 
produced  at  the  aperture;  base  rounded,  depressed  in  the  center, with 
a  pad  of  enamel  leaving  a  slight  chink  but  no  perforation  in  the 
umbilical  region;  aperture  subcircular,  the  outer  lip  thin,  a  thick 
callus  on  the  body  and  a  large  ovate  pad  behind  the  pillar  lip;  height, 
1;  longer  diameter,  2  mm.    U.  S.  Nat.  Mus.  Cat.  No.  127560. 

Type-locality. — San  Pedro,  California,  Mrs.  Oldroyd. 

TEQf OSTOMA  QPSEUDOBOTELLA)  HBBIANA,  mw  species 

Shell  minute,  very  similar  to  the  preceding,  but  smaller,  more 
depressed  relatively,  and  more  transparent  and  thin;  aperture 
circular,  with  a  thinner  callus  on  the  body,  and  only  a  small  lingui- 
form  pad  behind  the  pillar  lip.  Height,  0.75;  longer  diameter,  2 
mm.    U.  S.  Nat.  Cat  No.  274123. 

Type-locality — San  Diego,  California,  Mre.  Oldroyd. 

TONOOTOMA  (FSKUDOROTELLA)  SALYANIA.  mw  aperfe*. 

-  Shell  small,  translucent  white,  moderately  depressed,  smooth,  of 
about  three  and  a  half  whorls  with  a  minute  inflated  nucleus;  the 
only  sculpture  is  a  few  faint  incremental  lines;  base  rounded,  convex, 
imperforate,  with  a  minute  umbilical  dimple,  behind  which  is  a  small 
callus;  aperture  ovate,  simple,  the  outer  lip  arcuate,  simple,  hardly 
produced  except  near  the  suture,  with  a  retractive  wave  near  the 
periphery;  pillar  thick  with  a  small  callus  behind  it;  height,  1.2; 
larger  diameter,  1.8  mm.    U.  S.  Nat.  Mus.  Cat.  No.  225190. 

Type-locality — Off  South  Coronado  Island,  near  San  Diego,  Cali- 
fornia, in  3  fathoms,  Dr.  Fred  Baker. 

TEINOSTOBfA  (P8EUDOBOTELLA)  CBCINELLA,  new  ■pedes. 

Shell  small,  translucent  white,  glassy,  smooth,  of  two  and  a  half 
depressed  whorls,  the  suture  smoothly  appressed  and  the  apex  not 
rising  above  the  summit  of  the  last  whorl;  last  whorl  produced  at 
its  extremity,  the  umbilical  region  covered  with  a  smooth  pad  of 
enamel,  the  aperture  subcircular  with  thick  simple  lips  and  a  slight 
angularity  at  what  would  be  the  end  of  the  pillar  if  there  were  a 
pillar;  height,  2;  longer  diameter,  3.5  mm.  U.  S.  Nat  Mus.  Cat.  No. 
218341. 

Type-locality — Magdalena  Bay,  Lower  California;  collected  by 
C.  R.  Orcutt. 

115880- 19— ProoN.M.voJ.56 24 
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SdSSinUSLLA  CHIMCOVA,  nw 

Shell  small,  white,  trochiform,  with  a  minute  subglobular  nucleus 
and  about  four  and  a  half  subsequent  whorls;  spiral  sculpture  of  two 
sharp  narrow  peripheral  keels,  with  a  narrow  interspace  inclosing 
the  anal  sulcus  and  f  asciole ;  on  the  outer  side  of  each  keel  is  a  moderate 
constriction  of  the  whorl;  the  suture  is  laid  just  below  the  anterior 
keel;  there  are  also  very  minute  spiral  threads  over  the  whole  sur- 
face which  do  not  reticulate  the  axial  sculpture;  the  latter  is  com- 
posed of  retractively  arcuate,  uniform,  minute,  close-set  threads 
extending  over  the  flattish  upper  surface  of  the  whorls  and  the  roundly 
convex  base;  axis  perforate,  the  umbilicus  small,  the  aperture 
rounded  except  the  rather  straight,  somewhat  reflected,  short  pillar 
lip;  operculum  multispiral,  whitish,  sub  transparent;  height,  2.5; 
diameter,  3  mm.    U.  S.  Nat.  Mus.  Cat.  No.  206509. 

Type-locality — U.  S.  Fish  Commission  station  3340,  southeast  of 
Chirikoff  Island,  Alaska,  in  695  fathoms,  mud;  bottom  temperature, 
36.8°  F. 

SCHISMOPB  CAI1ANA.  m 


Shell  minute,  translucent  white,  of  three  whorls  and  a  minute  glassy 
gubglobular  nucleus;  suture  distinct;  last  whorl  with  a  keel  halfway 
to  the  periphery,  another  at  the  periphery;  half  a  whorl  back  from 
the  aperture  between  these  two  is  the  oval  perforation  found  in  the 
genus;  these  interspaces  are  wide;  a  third  keel  is  found  nearer  the 
second  on  the  outer  part  of  the  base,  and  several  finer  ones  on  the 
base,  which  is  funnel-shaped  in  the  center,  but  forms  merely  a  pit,  the 
axis  being  imperforate;  aperture  wide  the  upper  part  of  the  outer 
lip  protracted;  the  pillar  lip  thin,  arcuate,  the  general  form  of  the 
aperture  rounded;  height,  1  mm.,  maximum  diameter,  1.5  mm. 
U.  S.  Nat.  Mus.  Cat.  No.  198609. 

Type-locality — San  Diego,  California,  Professor  Kelsey. 

HALIOTIS  CRACHERODII.  new  form  IMPBBFORATA. 

In  the  Nautilus  for  December,  1910  (p.  96),  I  described  a  unique 
form  of  this  species  which  is  entirely  imperforate,  never  having  had 
*ny  perforations,  but  appears  normal  in  every  other  respect.  While 
this  can  hardly  be  termed  a  variety  it  seems  well  to  give  it  a  name 
in  order  that  it  may  be  kept  in  mind  by  those  interested  in  teratology 
of  mollusca.  The  specimen  is  U.  S.  Nat.  Mus.  Cat  No.  219850,  and 
measures  100  mm.  in  length  by  42  in  height  and  95  in  width,  and  was 
collected  on  the  coast  of  California  not  far  from  San  Pedro. 

SPHSNIA  GLOBULA,  aew  iMri— . 

Shell  small,  white,  with  a  dehiscent  brownish  papery  perioetra- 
cum  which  extends  beyond  the  shell  at  the  siphonal  end;   almost 
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spherically  inflated,  short,  truncate  behind;  beaks  inconspicuous, 
situated  about  the  middle  of  the  valves;  anteriorly  the  valves  are 
rounded,  behind  they  are  compressed  into  a  short  rostrum  about 
one-fourth  the  whole  length;  sculpture  of  rather  rude  lines  of  growth, 
the  external  layer  obscurely  granulose,  especially  in  front;  interior 
of  the  valves  chalky  white,  the  muscular  impressions  distinct,  the 
pallial  sinus  rounded,  slightly  less  than  half  the  length  of  the  valve 
its  impression  formed  by  two  almost  separate  rather  broad  patches; 
hinge  as  usual  in  the  genus.  Length,  12 ;  height,  9 ;  diameter,  9  mm. 
U.  S.  Nat.  Mus.  Cat.  No.  218977. 

TypeJocdlity — Baulinas  Bay,  California,  Mrs.  T.  S.  Oldroyd. 

This  is  by  far  the  most  inflated  and  subspherical  member  of  the 
genus  from  the  west  coast. 
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NOTES  ON  CERTAIN  GENERA  OF  ICHNEUMON-FLIES 
WITH  DESCRIPTIONS  OF  A  NEW  GENUS  AND  FOUR 
NEW  SPECIES. 


By  R.  A.  Cushman, 

Of  (he  Bureau  of  Entomology,  United  States  Department  of  Agriculture. 


The  subtribe  Thymaridina  of  the  tribe  Mesoleptini  was  originally 
formed  under  the  name  Thymarides  by  Thomson  *  for  the  genera 
Oedemopsis  Tschek,  Thymaris  Foerster,  and  Neliopisthus  Thomson. 
The  first  of  these  has  since  been  shown  to  be  synonymous  with  Hybo- 
phanes (Foerster)  Schmiedeknecht,  the  genotypes  being  synony- 
mous. To  these  three  is  now  to  be  added  the  new  genus  described 
below. 

The  systematic  position  of  Hybophanes  (Foerster)  Schmiedeknecht 
has  been  a  subject  of  much  disagreement  among  systematic  workers 
it  and  its  various  synonyms  having  been  placed  in  no  less  than  five 
tribes,  representing  three  of  the  Ashmeadian  subfamilies.  It  was 
originally  placed  by  Foerster1  in  his  family  Lissonotoidae. 

Tschek,*  redescribing  it  under  the  name  Oedemopsis,  placed  it  in  the 
Pimplinae.  Brischke  4  synonymized  Oedemopsis  rogerihoferi  Tschek, 
the  genotype  of  Oedemopsis,  with  Tryphon  scabriculus  Gravenhorst 
and  placed  it  in  the  Tryphoninae,  considering  it  allied  to  Eclytus 
Holmgren,  as  did  also  Snellen  van  Vollenhoven.* 

Thomson,1  referred  Oedemopsis  along  with  Thymaris  Foerster 
and  Neliopisthus  Thomson  to  his  subtribe  Thymarides,  tribe 
Mesoleptina.  Davis,0  considering  the  Plectiscini  as  a  tribe  of  the 
Tryphoninae,  placed  the  synonymous  Oampothreptus  Davis  (not 
Foerster),  based  on  the  North  American  (Tryphon)  Hybophanes 
nasutus  (Cresson),  in  that  tribe.  Ashmead7  left  Hybophanes  where 
Foerster  placed  it,  but  redescribed  it7  (p.  59)  in  the  Pimplini  as  Zar- 
ynchus  with  Tryphon  ?  nasutus  Cresson  as  type.  Zarhynchus  being  pre- 
occupied he  later 8  proposed  the  substitute  Rhynchoihyreus.    Morley,* 

»  Oposc.  Bnt.,  faso.  9, 1888,  pp.  906-906.  »  PJnaoogmphla,  1880,  pL  32,  fig.  1. 

*  Vcrh.  Nat.  Ver.  Prov.  Picas.  RhoftnL,  toL  25,        •  Trans.  Amer.  Ent.  8oc,  vol.  24, 1897,  p.  247. 
1868,  p.  166.  7  Proo.  U.  S.  Nat.  lias.,  voL  23, 1900,  p.  49. 

■  Verb.  ZooL-Bot.  Gas.  Wlen,  voL  1, 1868,  p.  276.  •  Can.  Ent.,  vol.  32,  p.  368. 

*  Deutsche  Bnt.  Zflttaohr.,ToL  tk,  1877,  p.26ft-286.         •  Brit.  Ichn.,  vol.  3, 1908,  pp.  258, 268. 

Proceedings  U.  8.  National  Museum.  Vol.  66— No.  2296. 
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admitting  that  it  is  perhaps  more  closely  related  to  the  Tryphoninae 
than  to  the  Pimplinae,  still  retains  it  in  the  Pimplinae,  and,  under  the 
name  Oedematopsis,  assigns  it  and  Thymaris  to  the  tribe  Acoenitides 
and  adds  a  new  species.  Schmiedeknecht '  retained  it  in  the  Pimp- 
linae, where  he  tabulated  it  between  Lampronota  and  Arenetra, 
although  he  took  note  of  Thomson's  placing  of  it.  Later  *  he  tabu- 
lated it  with  Neliopisthu8  and  Thymaris  in  the  Tryphoninae;  and 
still  later '  he  follows  Thomson,  using  the  name  Hyophanes,  and  call- 
ing the  tribe  and  subtribe  Mesoleptini  and  Thymaridina,  respectively. 
Viereck  4  places  Hybophanes  nasutus  (Cresson)  in  his  genus  Plectis- 
c&dea  under  the  name  Plectiscidea  (Campoihreptus)  nasuta  Cresson. 

Thymaris  has  been  the  basis  of  but  little  less  disagreement  than  has 
Hybophanes.  Originally  placed  by  Foerster*  in  his  family  Campo- 
plegides,  where  the  only  characters  assigned  to  it  are  those  employed 
in  the  key,  no  species  was  assigned  to  it  until  Brischke  •  described  his 
Thymaris  prdchricornis.  Brischke  also  considered  the  genus  Campo- 
plegine.  Thomson 7  described  two  species  and  removed  the  genus,  under 
the  name  Thymarus,  to  his  subtribe  Thymarides.  Bridgeman  and 
Fitch8  and  later  Bridgeman9  described  Thymaris  fasciatus,  which,  as 
pointed  out  by  Schmiedeknecht 8  almost  certainly  does  not  belong 
to  the  genus  as  typified  by  pulchricornis  Brischke,  but  is  apparently 
a  true  Campoplegine.  Ashmead 10  followed  Foerster  in  his  placing  of 
Thymaris.  Pf  ankuch  n  synonymized  Thymaris  pulchricornis  Brischke 
with  Mesoleptus  tener  Gravenhorst.  Schmiedeknecht,*  without  refer- 
ring it  to  any  tribe,  tabulated  it  in  a  generic  synopsis  of  the  Try- 
phoninae; and  later8  adopted  Thomson's  disposition  of  the  genus. 
He  synonymized  compressus  Thomson  with  pulchricornis  Brischke  and 
expressed  doubt  of  the  synonymy  of  Brischke's  species  with  Meso- 
leptus tener  Gravenhorst,  though  admitting  that  a  part  of  the  male 
material  of  Gravenhorst's  species  belongs  here.  Morley 12  placed  Thy- 
maris with  Oedemopsis  in  the  Acoenitini  and  described  a  new  species. 

Ndiopisihus  Thomson,  aside  from  its  original  description  by 
Thomson,7  has  been  treated  at  length  only  by  Schmiedeknecht,8 
who  follows  Thomson  in  his  disposition  of  the  genus,  Ashmead/8 
failing  to  recognize  it,  redescribed  it  as  Polysphinctomorpha  and 
placed  it  in  the  Pimplini.  In  the  same  work  (p.  179)  he  simply 
listed  Neliopisihus  in  his  bibliography  of  the  genera. 

«  ZooL  Jahrb.,  vol.  3, 1888,  p.  435.  •  Entomologist,  vot  18, 1885,  p.  100. 

*  Hym.  Mitteleu.,  1907,  p.  620.  •  Trans.  Ent.  Soc.  Lond.,  1888,  p.  348. 
'Oposc.  Ichn.,  fftsc.  32, 1912,  pp.  2504-9507.                   »  Proo.  U.S.Nat.Mus.,  vol.  23, 1900,  p.  91. 

*  Hym.  Conn.,  1917,  p.  276.  u  Keitstihr.  By*.  Hym.  Dip.,  Jahrg.  6,  Haft  1, 
j  Verti.  Nat.  Ver.  Prov.  Prenss.,  vol.  1, 1888,  p.  151.  1908,  p.  82. 

*  Sotarlft.  Naturf.  Ges.  Danzig,  new  ser.,  vol.  4,         "  Brit.  Ichn.,  vol.  S,  1908,  pp.  275-979. 
1880,  pt.  4,  p.  145.  m  Proe.  tLS.Nat.Mu8.,  vol.  23, 1900,  p.  59. 

i  Opuso.  Ent.,  fasc.  9, 1883,  pp.  906-909. 
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The  wide  divergence  of  opinion  as  to  the  placing  of  these  genera 
brings  up  the  question  of  the  availability  of  the  first  included  species 
as  genotypes.  The  characters  used  in  the  present-day  keys  for  the 
separation  of  the  subfamilies  of  Ichneumonidae  leave  much  to  the 
discretion  of  the  taxonomist  in  the  placing  of  species.  That  Brischke 
and  Thomson  or  Davis  and  Ashmead  should  assign  the  same  species 
to  different  subfamilies  need  cause  no  surprise,  nor  does  it  constitute, 
in  the  mind  of  the  present  writer,  reason  for  declaring  Oedemopsis 
pvlchricornis  Brischke  unavailable  as  genotype  of  Hybophanes  nor 
Tryphon  ?  nasutus  Cresson  as  type  of  Campothretus  and  Rhyncho- 
thyreus  provided  they  agree  with  the  original  description  of  the 
genera  otherwise.  Unfortunately  Tryphon  I  rumtius  does  not  agree 
with  the  original  description  of  Campothreptus  Foerster  in  that  the 
ovipositor  is  not  hooked  at  the  tip,  and  can  therefore  not  function 
as  the  type  of  that  genus.1  This  explains  the  synonymizing  of 
Campothreptus  Davis  but  not  Campothreptus  Foerster  with  Hybo- 
phanes. 

The  present  writer  is  of  the  opinion  that  Thomson  and  Schmiede- 
knecht  are  more  nearly  correct  in  their  placing  of  these  three  genera 
than  are  any  of  the  other  writers.  The  only  feature  that  they  display 
that  is  antagonistic  to  the  Tryphoninae  is  the  rather  strongly  exserted 
ovipositor,  and  many  of  their  other  more  important  characters  are 
shared  in  by  such  genera  as  Ech/Hs  Holmgren  and  Perilis8u$  (Foer- 
ster) Holmgren.  In  the  Mesoleptini,  where  the  petiolate  abdomen 
naturally  places  them,  they,  however,  form  a  distinct  group  worthy 
of  at  least  subtribal  rank.  This  disposition  of  the  three  genera 
together  with  the  new  allied  genus  described  below  is  followed  here. 

DESCRIPTION  OF  SUBTRIBE  THYMARIDINA  SCHMIEDEKNEOHT. 

Ovipositor  exserted,  at  least  as  long  as  first  tergite,  sheath  widened 
gradually  from  base  to  beyond  middle,  where  it  abruptly  narrows 
(fig.  2c);  head  behind  eyes  broad;  antennae  slender,  in  female, 
sometimes  in  male,  white  annulate;  mandibles  narrowed  toward 
apex,  upper  tooth  longer;  pronotum  with  epomiae  strong  to  dorsal 
margin  where  they  form  an  angle  on  each  side;  notauli  distinct  to 
beyond  middle  of  mesoscutum  where  they  coalesce  in  an  impressed 
area;  sternauli  more  or  less  distinctly  indicated;  propodeum  com- 
pletely, through  sometimes  weakly,  areola  ted,  areola  usually  long 
and  narrow,  petiolar  /area  short,  at  most  embracing  slightly  less 
than  half  the  length  of  the  propodeum;  wings  without  an  areolet; 
radius  originating  beyond  middle  of  stigma;  second  recurrent  straight; 
nervellus  broken  far  below  middle  and  distinctly  an tef ureal;  legs 
slender,  claws  minute,  mutic;  hind  metatarsus  at  least  as  long  as 
three  following  joints  united,  last  joint  but  little  longer  than  penulti- 
mate; first  tergite  petiolate  or  subpetiolate,  more  or  less  deeurved, 

» See  discuailoooathJi  point  In  Pro©.  U.  B.  Nat.  lfc».,  vol.65,  mo,  p.  518. 
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with  deep  fovea  laterally  between  spiracles  and  base,  spiracles  either 
slightly  before  or  beyond  middle. 

The  following  key  will  serve  to  separate  the  three  genera  already 
described  and  the  new  genus. 

KEY  TO  GENERA, 

Clypeus  very  large,  in  female  beak-like  or  nose-like  protuberant,  in  male  as  long  as 
wide,  evenly  convex;  malar  space  long;  scutellum  flattened,  carinate  to  apex.  .1. 

Clypeus  not  especially  large,  in  female  not  protuberant,  in  both  sexes  much  shorter 
than  wide;  malar  space  almost  obliterated;  scutellum  strongly  convex,  carinate 
only  at  base 2. 

1.  Spiracles  of  first  tergite  before  middle,  lateral  fovea  near  base;  propodeal  carinae 

faint;  clypeus  in  female  beak-like  basally,  deeply  excavated  apicaUy,  in  male 

not  longer  than  face  nor  densely  pubescent  (fig.  1) Hybophanes. 

Spiracles  of  first  tergite  beyond  middle,  lateral  fovea  distant  from  base;  propodeal 
carinae  strong;  clypeus  in  female  nose-like,  not  deeply  excavated  below 
middle,  in  male  longer  than  face,  strongly  convex  and  densely  pubescent 
(fig.  2) Zagryphus,  new  genus. 

2.  Abdomen  subpetiolate,  first  segment  not  much  longer  than  second,  spiracles 

somewhat  before  the  middle,  lateral  fovea  very  near  base;  tergites  densely  punc- 
tate, opaque NeHopisthus. 

Abdomen  distinctly  petiolate,  first  segment  much  longer  than  second,  spiracles  behind 
middle,  lateral  fovea  distant  from  base;  tergites  shining,  first  and  second 
striate Thymaris. 

Genus  HYBOPHANES  (Foerster)  Schmiedeknecht. 

Hybophanes  Foerster,  Verh.  Nat.  Ver.  Freuss.  Rheinl.,  vol.  25,  1868,  p.  166. 

No  species  included. 
Oedemopsis  Tschek,  Verh.  Zool.-Bot.  Ges.  Wien,  vol.  18,  1868,  p.  276. 
Type. — (Oedemopsis  rogrenAo/m  Tschek)  == Hybophanes  scabriculus  (Gravenhorst). 

Monobasic. 
Oedemopm  Tsohbk,  Brischke,  Deutsche  Ent.  Zeitschr.,  vol.  21,  1887,  p.  285-286, 

pi.  2,  figs.  B1-B6. 
Hybophanes  (Foerster)  Schmiedeknecht,  Zool.  Jahrb.,  vol.  3,  1888,  p.  435. 

Three  species. 
Type. — Tryphon  scabriculus  Gravenhorst.    By  designation  of  Viereck,  1914. 
Campothreptiu   Davis,   Trans.    Amer.  Ent.  Soc.,  vol.  24,  1897,  p.  247.    (Not 

Foerster). 
Type. — Tryphon  7  nasutu*  Gresson  (not  Mesoleptus  ?  nasutus  Oresson,  as  desig- 
nated by  Viereck,  1914).    Isogenotypic  with  Rhynchothyreus  Ashmead. 
Zarhynchu*  Ashmead,  Proc.  U.  S.  Nat.  Mus.,  vol.  23,  1900,  p.  59.    (Not  Ober- 

holzer). 
Type.— Tryphon  ?  namtu$  Gresson. 
Rkynehothyreus  Ashmead,  Can.  Ent.,  vol.  32, 1900,  p.  368.    New  name  for  Zarhyn- 

chus  Ashmead,  preoccupied. 
Ocdematapsis  Mobley,  Brit.  Ichn.,  vol.  3, 1908,  p.  258  and  268. 

This  genus  has  been  described  in  considerable  detail  by  Tschek,1 
in  which  place  he  corrects  some  errors  of  his  original  description  and 
adds  some  characters  of  the  male;  and  also  by  Schmiedeknecht.3 

Viereck  was  in  error  when  he  fixed  as  genotype  of  Campoihreptus 
Davis,  Mesoleptus  ?  nasutus  Cresson.  This  species  was  included  by 
name  only  by  Davis,  apparently  under  the  mistaken  idea  that  it  is 

i  Verti.  Zool.-Bot.  Ges.  Wfao,  vol.  3D,  p .  428.  '  Optwc  Ichn.,  fesc.  83,  p.  2504. 
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synonymous  with  Tryphan  ?  nasutus,  the  species  he  had  before  him. 
The  type  of  Campoihreptus  Davis  is  therefore  Tryphon  ?  nasutus 
Cresson. 

The  only  North  American  species  that  has  been  described  is  Hybo- 
phanes  nasutus  (Cresson),  red  escribed  in  more  detail  by  Davis. 

HYBOPHANES  NASUTUS  (Cresson). 

Tryphon  ?  nasutus  Cresson,  Trans.  Amer.  Ent.  Soc.,  vol.  2, 1868,  p.  107,  female. 
Campoihreptus  nasutus  (Cresson)  Davis,  Trans.  Amer.  Ent.  Soc.,' vol.  24,  1897, 

p.  247,  female. 
Zarkynehus  nasutus  (Cresson)  Ashmead,  Proc.  U.  S.  Nat.  Mus.,  vol.  23,  1900,  p.  59. 
Rhynchothyreus  nasutus  (Cresson)  Ashmead,  Can.  Ent.,  vol.  32,  1900,  p.  368. 

(The  species  not  mentioned  by  name,  Rhynchothyreus  being  here  proposed  to 

replace  Zarhynchus  Ashmead,  precoccupied.) 
Pleetiseidea  (Campoihreptus)  nasuta  (Cresson)  Viereck,  Hym.  Conn.,  1917,  p.  276. 

This  species  differs  in  some  respects  from  Schmiedeknecht's  de- 
scription of  the  genus,  as  follows:  Antennae  distinctly  shorter  than 
the  body;  eyes  in  female  slightly  convergent  below, 
in  male  parallel;  second  and  third  tergites  nearly 
quadrate,  not  or  barely  longer  than  wide;  fourth 
tergite  as  well  as  the  first  three  distinctly  though  more 
weakly  sculptured. 

The  male  has  not  been  heretofore  described.    It 
differs  from   the  female  principally  in  having  the 
clypeus  flattened   medially  and  broadly   rounded    ^  i-hybofhanm 
apically ;  the  mesoscutum  brighter  rufous;  the  an-      nasutus  (Crimson). 
tennae  without  annulus;  and  the  legs  paler  through-      «  ***ale.  latbul 

OUt.  ZPOMIA.)      b.    MALE. 

The    United    States    National    Museum    collec-      FRONT  VIEW  OF 

CLYPSUS. 

tion  contains  three  specimens,  a  female  from  Lake 
Placid,  New  York;  a  male  from  Canada;  and  another  female  with- 
out locality. 

ZAGRYPHUS,  new  genus. 

Differs  from  HytopJtanes  (Foerster)  Schmiedeknecht  principally  as 
follows:  Head  not  wider  than  thorax;  clypeus  nearly  twice  as  long 
as  face,  in  female  nose-like  protuberant,  weakly  impressed  below, 
shining  with  sparse  setigerous  punctures,  face  elevated  in  middle  to 
level  of  clypeus;  clypeus  in  male  strongly  convex,  densely  punctate, 
and,  together  with  the  medially  protuberant  face,  sides  of  frons  and 
vertex  and  posterior  orbits,  densely  griseo-pubescent;  antennae  of 
both  sexes  broadly  white  annulate;  thorax  rather  densely  punctate 
and  pubescent,  notauli  weak;  propodeum  with  sharp  carinae,  basal 
areas  polished,  nearly  impunctate,  pleural  areas  densely  punctate, 
median  and  apical  areas  transversely  rugose;  basal  joint  of  hind  tar- 
sus longer  than  remaining  joints  combined;  nervellus  an tef ureal; 
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transverse  cubitus  barely  a  sixth  as  long  as  basal  abscissa  of  radius 
(in  Hybophanes  it  is  fully  a  fourth  as  long);  basal  abscissa  of  radius 
more  than  half  as  long  as  apical  abscissa;  abdomen  subcompressed  at 
apex,  the  apical  segments  retracted,  first  tergite  much  longer  than 
second,  spiracles  distinctly  behind  middle,  lateral  fovea  far  from 
base,  postpetiole  and  second  tergite  longitudinally  rugulose,  third 
very  weakly  so;  ovipositor  as  long  as  first  tergite. 
Type. — Mesoleptus  ?  nasutus  Cresson. 


ZAGRYPHUS  NASUTUS  (C 

Mesoleptus  ?  nasutus  Cresson,  Trans.  Amor.  Ent.  Soc.,  vol.  2, 1868,  p.  103.    Male 
and  female. 

This  is  the  only  described  North  American  species.  It  is  easily 
recognized  from  the  generic  description  and  from  the  original  descrip- 
tion. 

There  are  two  females  and  one  male  in  the  United  States  National 
Museum  collection — the  females  from  Chain  Bridge,  Virginia  (H.  B. 
Kirke),  and  Cabin  John,  Maryland  (R.  M.  Fouts),  and  the  male  from 

Lawrence,  Kansas  (Hugo  Kahl),  all  de- 
termined by  the  writer  and  S.  A.  Rohwer. 
,  These  specimens  are  the  basis  of  the  ge- 

neric description. 

Genus  NELIOPISTHUS  Thomson. 

Ndiopisthus  Thomson,  Opusc.  Ent.,  fasc.  9, 

1883,  pp.  907,  908. 

Type. — Phytodietus  elegant  Ruthe. 

Polysphinctomorpha  Ashmead,  Ptoc.  U.  S.  Nat. 

.,      „    „  ,„  Mus.,  vol.  33,  1900,  p.  59. 

Fig.  2.— Zagryphus  nasutus  (Cres-  „,  ~  ,      ;.     .     r     ,    ,  .      •  *  u 

■a».  «•  frmalk.  latebal  t»w  or  Ty^.-Po^phtncUmorpha  luggm  Aah- 

HEAD.    («.— EPOM1A.)   b.  MALI.    FRONT  mead  MS. 

No  specimen  of  the  genotype  has  been 
available  for  study,  but  that  the  three 
species  described  below  belong  here  there  is  no  doubt,  especially  since 
one  of  them  differs  in  very  little  from  Schmiedeknecht's  description 
of  the  genotype  and  may  even  be  that  species. 

Judging  from  the  three  species  studied  Schmiedeknecht's  descrip- 
tion of  the  genus  *  will  need  a  few  alterations.  The  areolation  of  the 
propodeum  is  subject  to  considerable  variation:  The  areola  varies 
from  twice  as  long  as  broad  and  pentagonal  (Schmiedeknecht)  to  as 
broad  as  long  and  hexagonal;  the  petiolar  area  is  sometimes  nearly 
half  as  long  as  the  propodeum  and  sometimes  much  shorter.  That 
portion  of  the  cubitus  lying  between  the  intercubitus  and  the  second 
recurrent  is  not  always  longer  than  the  intercubitus.  These  and  the 
comparative  length  and  breadth  of  the  tergites  are  specific  charac- 
ters. The  white  markings  of  the  head  and  thorax  are  apparently  of 
generic  significance.  * 

i  Oposo.  Iohii.,  feso.  S3,  p.  S606. 
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KBT  TO  FEMALES  Or  NORTH  AMERICAN  SPECIES. 

General  body  color  fulvous  or  ferruginous luggeri  (Ashme 

General  body  color  black 1 

1.  Mesoscutum  rufous;  postpetiole  as  long  as  wide  at  apex;  second  tergite  fully  as 

long  as  wide;  ovipositor  sheath  barely  longer  than  first  tergite.  .mmilis,  new  species 
Mesoscutum  black;  postpetiole  much  shorter  than  wide  at  apex;  second  tergite  wider 

than  long;  ovipositor  sheath  much  longer  than  first  tergite 

nigridortum,  new  species. 

NEUOFI8THUS  SIMILI8,  new  species. 

Differs  from  Schmiedeknecht's  description  of  the  genotype  only  in 
the  shape  of  the  areola  and  the  length  of  the  petiolar  area,  both  of 
which  characters  are  included  in  his  generic  description,  and  in  having 
a  dark  longitudinal  mark  on  the  disk  of  mesoscutum,  the  pronotum 
partly,  metapleura  entirely,  and  propodeum  laterally  reddish,  and 
the  mesonotum  no  darker  than  mesopleura. 

Female. — Length,  4.5  mm.  Head  polished,  frons  and  face  weakly 
punctured;  thorax  subpolished,  weakly  punctured,  more  strongly  so 
on  disk  of  mesoscutum;  propodeum  laterally  and  posteriorly  punc- 
tate, medially  polished,  areola  about  two-thirds  as  wide  as  long,  hex- 
agonal, petiolar  area  not  reaching  nearly  to  middle  of  propodeum; 
basal  vein  weakly  curved;  second  abscissa  of  cubitus  much  longer 
than  intercubitus ;  abdomen  densely  punctate;  postpetiole  as  wide 
as  long;  second  tergite  as  long  as  wide  at  apex;  ovipositor  sheath 
but  little  longer  than  first  tergite. 

Head  piceous  black;  cheeks,  mouth  parts,  clypeus,  face  below  and 
at  sides,  and  semicircular  spot  at  top  of  eye  whitish;  scape  and  pedi- 
cel below  rufous;  pronotum  black,  rufous  laterally,  dorsal  and  ven- 
tral margins  white;  an  elongate  spot  between  no  tauli  blackish;  thorax 
otherwise  rufous;  propodeum  blackish,  rufous  laterally;  legs  strami- 
neous, front  and  middle  coxae  and  all  trochanters  white,  hind  tibiae 
white  with  obscure  apical  and  subbasal  dark  annuli;  abdomen  black* 
ish,  tergites  apically  rufous. 

TyperlocaMty. — Wood  County,  West  Virginia. 

Type— Cat.  No.  22001,  U.S.N.M. 

Described  from  one  female  captured  by  Dr.  A.  D.  Hopkins  on  a  goose- 
berry bush  May  2,  1891,  and  recorded  under  his  West  Virginia  No. 
3200. 

NEUOPI8THUS  NIGBTJDORSUM,  new  1 


Differs  from  similis  principally  as  follows: 

Female. — Length,  4  mm. 

Head  and  thorax  more  strongly  and  densely  punctate;  propodeum 
more  strongly  sculptured,  areola  as  well  as  petiolar  area  transversely 
rugulose;  basal  vein  strongly  curved;  postpetiole  wider  at  apex  than 
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long;  second  tergite  much  wider  than  long;  ovipositor  sheath  about 
a  half  longer  than  first  tergite. 

Face  almost  entirely  white;  pronotum  and  meeoscutum,  except 
for  white  markings,  black;  postscutellum  and  propodeum  entirely 
black;  legs  with  same  color  pattern,  but  pale  testaceous  rather  than 
stramineous  and  with  dark  markings  of  hind  tibiae  larger. 

Type-loccMity. — Mount  Washington,  New  Hampshire. 

Type.— Cat.  No.  22002,  U.S.N.M. 

Described  from  one  female  taken  by  Mrs.  Annie  T.  Slosson. 

NEUOPISTHUS  LUGGERI  (Ashmead). 

Polysphinctomorpha  lugged  Ashmead  MS.,  Proc.  U.  S.  Nat.  Mus.,  vol.  23,  1900, 
p.  59. 

This  species  was  not  described  by  Ashmead,  but  was  merely  men- 
tioned by  him  as  type  of  the  genus  Polysphinctomorpha. 

Differs  from  similis  principally  as  follows: 

Female. — Length,  4  mm. 

Head  and  thorax  more  strongly  punctate;  propodeum  more 
strongly  sculptured,  areola  rugoso-punctate,  nearly  as  broad  as  long, 
petiolar  area  reaching  very  nearly  to  middle;  basal  vein  strongly 
curved;  second  abscissa  of  cubitus  barely  longer  than  intercubitus; 
post-petiole  wider  at  apex  than  long;  ovipositor  sheath  distinctly 
longer  than  first  tergite. 

General  color  fulvous  to  ferruginous;  head  with  occiput,  vertex 
and  frons  medially  black;  face  almost  entirely  white;  scape  and 
pedicel  beneath  white;  pronotum  medially  and  prescutum  anteriorly 
black;  propodeum  basally  piceous;  legs  testaceous,  front  and  middle 
coxae  and  trochanters  yellow  and  hind  trochanters  paler,  hind  tibia 
at  apex  and  all  tarsi  fuscous;  tergites  apically  narrowly  yellow; 
ovipositor  sheath  black. 

Male. — Differs  from  female  as  follows:  Black  with  same  color 
pattern  as  female;  antennae  not  annulated;  eyes  not  convergent 
below;  intercubitus  longer  than  second  abscissa  of  cubitus;  abdomen 
somewhat  more  slender,  the  postpetiole  not  wider  than  long;  hind 
coxae  more  or  less  piceous;  hind  tibiae  more  strongly  infuscate. 

Type-locality. — Minnesota. 

Type.— Cat.  No.  22003,  U.S.N.M. 

Described  from  one  female  labeled  by  Ashmead  "Polysphincto- 
morpha luggeri  Ashm.,"  and  three  females  and  two  males  reared  March 
17,  1883,  from  a  tineid  larva  on  Comptonia  without  locality  or  col- 
lector's name,  but  probably  reared  in  Missouri  by  Miss  Mary  E. 
Murtfeldt. 

The  type  is  apparently  not  fully  matured  and  is  paler  throughout, 
the  normal  color  being  probably  ferruginous  rather  than  fulvous. 
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The  three  female  paratypes  have  the  first  tergite  in  the  middle  and 
the  others  more  or  lees  at  base  piceous. 

Genus  THYMARIS  (Foereter)  Brtechke. 

Only  one  North  American  species  has  been  referred  to  this  genus. 
This  is  Thymaris  slingerlandana  Ashmead.  It  does  not  belong  to 
the  genus  but  is  a  TJampoplegine  synonymous  with  Diodes  obliter- 
atus  (Cresson). 

The  following  new  species  is  apparently  the  first  North  American 
species  truly  referable  to  the  genus. 

THYMARIS  AMERICANUS,  new  species. 

In  Schmiedeknecht's  key  to  the  European  species  of  Thymaris 
runs  to  collaris  Thomson  and  agrees  fairly  well  with  the  description, 
but  lacks  the  brown  color  on  the  metapleura.  The  description  of 
coUaris  is,  however,  based  entirely  on  color  and  size,  and  is  so  brief 
that  it  is  inadvisable  to  determine  an  American  species  as  collaris, 
especially  without  a  specimen  of  that  species  for  comparison. 

Femaie. — Length,  4  mm. ;  antennae,  4  mm. 

Head  polished,  weakly,  sparsely  punctate,  more  densely  and 
strongly  so  on  face  and  frons;  temples  narrow,  convex;  clypeus 
finely  punctate;  thorax  sparsely  punctate,  more  strongly  and  densely 
so  on  disk  of  mesoscutum  and  metapleura;  propodeum  punctate 
basally  transversely  rugulose  apically,  areola  and  petiolar  area  equal 
in  length,  the  former  hexagonal  with  costulae  at  its  basal  third; 
hind  basitarsus  very  nearly  as  long  as  remaining  joints  combined; 
second  abscissa  of  cubitus  barely  longer  than  intercubitus;  first 
three  tergites  longitudinally  striate,  the  third  more  weakly  so. 

Black;  clypeus  and  mandibles  yellow;  palpi  white;  antennae 
black,  flavous  at  base,  flagellar  joints  9-12  white;  thorax  black, 
with  pronotum  laterally,  mesopleura  in  dorso-anterior  corner,  disk 
of  mesoscutum  and  scutellum  reddish;  tegulae  stramineous;  legs 
stramineous,  front  and  middle  coxae  and  trochanters  white,  hind 
tibiae  slightly  infuscate  apically  and  subbasally;  abdomen  black 
with  apices  of  first  three  tergites  reddish. 

Male. — Length,  4  mm. ;  antennae,  5  mm. 

Differs  from  female  principally  as  follows:  Head  wider  and  more 
strongly  convex  behind  eyes;  antennae  black  without  annulus  and 
with  only  scape  and  pedicel  yellowish;  pro  thorax  mostly  black,  meso- 
pleura only  obsoletely  red  dorso-anteriorly;  mesoscutum  and  scu- 
tellum entirely  black;  hind  tibiae  and  tarsi  generally  infuscate. 

Four  female  paratypes  show  color  variation  both  ways  from  the 
type.  Paratypes  a  and  b  have  the  red  of  the  thorax  brighter  and 
more  extensive,  the  discal  spot  on  mesoscutum  of  a  embracing  most 
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of  prescutum.  These  two  also  have  the  second  tergite  nearly  half 
flavous.  Except  for  the  antennae  paratype  d  is  colored  almost  like 
the  male  paratype  i.  Five  male  paratypes  show  very  little  varia- 
tion from  the  allotype,  i  only  having  a  trace  of  the  red  on  meso- 
scutum. 

Type-locality. — Rosslyn,  Virginia. 

Other  locality. — Georgetown,  District  of  Colombia. 

Type.— Cat.  No.  22004,  U.S.N.M. 

Described  from  the  above  eleven  specimens,  all  oollected  by 
H.  H.  Smith. 
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A  STUDY  OF  THE  BRACHIOPOD  GENUS  PLATYSTROPHIA 


By  Eula  Davis  McEwan, 

Of  Northwestern  University,  Evanston,  Illinois. 


INTRODUCTION. 

The  brachiopod  genus  Platystrophia  l  is  of  interest  because  of  the 
abundance  of  its  species  and  the  great  variation  exhibited  in  their 
development.  Early  investigators  differed  considerably  as  to  the 
relationships  of  this  group  of  brachipods  and  referred  its  species  to 
Terebratulite8*  Terebratviay9  Porcmbonites,4  AtrypaJ  Spirifer*  and 
DelikyrisJ  The  peculiar  granular  surface  and  general  outline  of  the 
shell  led  most  early  writers  to  refer  its  species  to  Spirifer  and 
Delthyris,  but  the  intimate  structure  is  clearly  distinct  from  all  of 
these  genera. 

In  1848  Davidson  demonstrated  *  that  the  internal  characters  of 
this  group  of  shells  were  those  of  Orihis  and  several  contemporary 
investigators  followed  his  interpretation.  In  1850  King  •  proposed 
the  name  Platystrophia  for  this  group  of  Orthids  with  Terebratvlites 
biforatus  Schlotheim  as  the  type.  In  America  early  investigators 
referred  these  shells  to  DeUhyris  and  Spirifer,™  and  later  to  Orthis.11 

»  nXorvs,  wide;  rrpo&t*,  to  torn  (as  a  hinge). 

•  Sehlothetm,  Petreiaktenkunde  auf  ihr  jets.  Standpunkt,  1820,  p.  205. 

•  Von  Eiohwald,  Nt.  Schisse  von  Polodien,  1830,  p.  302. 
«  Pander,  Beitr.  sur  Geognosie  Rowlands,  1830,  p.  00. 

•  Hisinger,  Lethaea  Suedca,  1887,  p.  78. 

•  Von  Eiohwald,  SUurisohe  Schicbten-System  von  Estland,  1840,  p.  144.— Castelnau,  Essai  sur  le  8yst. 
SOur.  de  l'Amerique  septentrlonale,  1843,  p.  42.— Phillips  and  Salter,  Mem.  GeoL  Sorv.  United  Kingdom, 
▼oi  2, 1848,  p.  208.— McCoy,  British  Palaeoc.  Fossils,  1882,  p.  192. 

t  De  Vernenil,  GAoL  de  la  Russie,  vol.  2, 1845,  p.  135.— McCoy,  Syn.  Silur.  Fossils  Ireland,  1846,  p.  37. 

•  Davidson,  Boll.  Boo.  Oeol.  France,  ser.  2.,  vol.  5, 1848,  p.  323.— Qnenstedt,  Handb.  der  Petrelactenkunde, 
1851,  p.  488.— Davidson,  Introduction  British  Fobs.  Braehtopods,  pL  8, 1853,  fip.  146-M8.-£elter,  Muroht- 
son's  Silurla,  ed.  2,  1850,  p.  210.— Iindstrom,  Gotland's  Brachlopoder,  1880,  p.  371.— Salter,  Mem.  Surv. 
United  Kingdom,  vol.  3, 1868,  pp.  250, 267, 278.— Davidson,  British  Silurian  Braohiopoda,  1871,  p.  268. 

•Moa.  Penman  Fossils  England,  p.  108. 

»  Emmons,  GeoL  New  York,  Rep.  Second  Dist.,  1842,  p.  308.— Conrad,  Journ.  Acad.  Nat.  Scl.  Philadel- 
phia, vol  8, 1842,  p.  260.— Hall,  Geol.  New  York,  Rep.  Fourth  Dist.,  1843,  p.  70.— Owen,  GeoL  ExpL  Iowa, 
Wisconsin,  Illinois,  1844,  pi.  15.-Hall,  Nat  Hist.  New  York,  Pat,  vol.  1, 1847,  p.  181;  voL2, 1882,  p.  1M.— 
Rogers,  GeoL  Pennsylvania,  vol.  2, 1858,  p.  820. 

u  Billings,  Canadian  Nat.  GeoL,  voL  1, 1858,  p.  206.— Hall,  Twelfth  Rep.  New  York  State  Gab.  Nai 
Hist.,  1850,  p.  68.— Billings,  GeoL  Canada,  Rep.  Prog.,  1863,  p.  167.— Nicholson  and  Hinde,  Canadian 
Journ.,  1874,  p.  158.— Meek,  GeoL  Surv.  Ohio,  Paleont.,  vol.  1, 1873,  p.  lUWames,  Cincinnati  Quart. 
Journ.  ScL,  voL  1, 1874,  p.  20.— White,  Geogr.  and  Geol.  EzpL  west  100th  Merid.,  1875,  p.  74.— Nicholson, 
Rep.  PaL  Prov.  Ontario,  1875,  p.  16.— Milter,  Clnoinnati  Quart.  Journ.  ScL,  voL  2, 1875,  p.  25.— James, 
The  Paleontologist,  No.  1, 1878,  p.  7.— White,  Second  Ann.  Rep.  Indiana  Bur.  Stat  and  GeoL,  1880,  p. 
487;  Tenth  Rep.  State  GeoL  Indiana,  1881,  p.  110.— Foerste,  BulL  ScL  Lab.  Denlson  Univ.,  voL  1, 1885, 
p>  80.— Nettelroth,  Kentucky  Fossil  Shells,  1880,  p.  35. 

Proceedings  U.  8.  National  Museum,  Vol.  66— No.  2297. 
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It  was  not  until  after  1883  that  King's  term  Platystrophia  came  into 
general  use.1 

Several  recent  investigators  have  added  much  to  our  knowledge  by 
their  specific  interpretations,  among  whom  Prof.  E.  R.  Cumings  and 
Dr.  A.  F.  Foerste  '  are  most  prominent.  Professor  Cumings  pub- 
lished a  detailed  study  on  the  Morphology  of  the  Genus*  which 
brought  out  the  fundamental  lines  of  evolution  and  variation.  The 
aim  of  the  present  paper  is  to  corroborate  and  add  some  facts  to  the 
work  which  he  has  done. 

The  mutability  of  species  has  been  accepted  by  most  investigators 
since  Darwin  published  his  "Origin  of  Species"  in  1859.  However, 
many  systematists  to-day  find  difficulty  in  including  more  than  one 
species  in  a  well-graded  series,  even  though  the  extremes  are  quite 
different.  When  individuals  possessing  common  characteristics  and 
possessing  the  tendency  to  acquire  certain  other  characteristics  are 
subjected  to  varying  influences  they  develop  differentially.  This 
results  in  groups  which  differ  to  a  greater  or  less  degree.  These 
groups  are  regarded  by  the  writer  as  species. 

The  material  on  which  this  study  is  based  belongs  for  the  most 
part  to  the  United  States  National  Museum.  It  consists  of  about 
4,000  specimens  from  various  points  in  North  America  and  Europe. 
The  specimens  were  mainly  from  the  Ulrich  collection,  with  addi- 
tions made  in  recent  years  by  various  members  of  the  museum 
paleontological  staff. 

In  addition  to  these,  several  hundred  Platystrophias  from  the 
Paleontological  Museum  of  Columbia  University  were  at  the  writer's 
disposal.  Dr.  A.  F.  Foerste  also  kindly  presented  about  500  speci- 
mens from  the  Ohio  Valley  and  from  Michigan  to  the  United  States 
National  Museum  in  order  to  further  the  present  study. 

With  the  fullest  appreciation  of  Professor  Cumings's  work  on  the 
"Morphogensis  of  Platystrophia"  the  writer  gladly  acknowledges 
her  indebtedness  to  him  for  the  inspiration  received  from  that  valuable 
work.  He  has  also  been  of  great  service  in  offering  helpful  suggestions 
and  criticisms.  Acknowledgments  are  extended  to  Dr.  £.  O.  Ulrich, 
of  the  United  States  Geological  Survey,  who  supplied  information 
which  could  not  be  secured  from  any  other  source.  The  writer 
desires  to  express  her  appreciation  to  Dr.  B.  S.  Basaler,  curator  of 

i  Zittel,  Handb.  Pal.,  vol.  1,  1880,  p.  875.— Hall,  80th  Rep.  N.  T.  State  Mas.  Nat.  Hist.,  1888,  p.  34; 
Rep.  N.  T.  State  OeoL  for  1882, 1883,  p.  84.— Waagen,  Mem.  Geo!.  Burr.  India,  Pal.  IntHoa,  ser.  13,  vot 
1,  1884,  p.  540.— Shaler,  Mem.  Kentucky  Oeol.  Snrr.,  toL  1,  pt.  8,  1887,  pp.  43,  44.— Hall,  Bull.  GeoL 
See.  America,  rol.  1,  1880,  pp.  19,  20.— Hall  and  Clarke,  Pel.  New  York,  vol.  8,  pt.  1,  1802,  p.  200.— 
Wtnehell  and  Sdraehert,  Oeol.  Minnesota,  toL  3,  1803,  p.  454.— Hall  and  Clarke,  Eleventh  Ann.  Rept 
New  York  State  GeoL,  1804,  p.  288.— Koken,  Die  Lletfcssillen,  Leipsifc  1806,  p.  235.— Schuchert,  Bull. 
U.  8.  OeoL  Suit.,  87, 1807,  p.  808.— Wysogorski,  Zelts.  d.  d.  GeoL  Oesell.,  vot  62,  1000,  p.  284.— Cumings 
and  Maook,  Amer.  Journ.  Set,  ser.  4,  voi  14, 1002,  p.  0;  Comings,  Amer.  Journ.  Set,  ser.  4,  toL  15,  1001, 
p.  1.— Qrabaa  and  Shtmer,  N.  A.  Index  Fossils,  yoL  2, 1007,  p.  257.— Comings,  Thirty  second  Ann.  Rep. 
Dep.  OeoL  Nat.  Res.  Indiana,  1008,  p.  891.— Sdraehert,  Zittel  Eastman  Textb.  Pal.,  1013,  p.  88L 

i  Boll.  Set  Lab.  Deniaon  Univ.,  voL  1, 1885,  p.  80. 

•  Amer.  Joorn.  Set,  ser.  4,  voL  15, 1803,  p.  U 
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paleontology,  United  States  National  Museum,  for  his  suggestions 
and  criticisms  in  the  preparation  of  the  paper.  The  writer  is  under 
deep  obligations  to  Prof.  A.  W.  Orabau  of  Columbia  University, 
under  whose  direction  this  study  was  begun. 

GENERIC  CHARACTERISTICS. 

Most  paleontologists  have  based  their  classifications  on  adult 
characters  alone.  If  a  classification  is  to  express  generic  relationship 
and  not  merely  represent  a  group  of  morphological  equivalents,  the 
early  growth  stages  mist  not  be  neglected,  and  should  indeed  be 
regarded  with  great  care. 

The  writer  was  unable  to  secure  young  specimens  of  Plaiy atrophia. 
Professor  Cumings  has,  however,  demonstrated l  that  a  specimen 
between  0.66  mm.  and  1  mm.  in  length  was  "markedly  transverse, 
the  greatest  breadth  about  one-third  of  the  way  from  the  beaks  to 
the  front  margin.  The  posterior  margin  (cardinal  line)  is  straight, 
and  the  anterior  semielliptical.  The  greatest  height  is  at  the  beaks 
which  project  slightly  beyond  the  area,  but  are  not  incurved.  The 
area  is  considerably  less  than  the  width  of  the  shell  at  the  hinge, 
and  the  large  foramen  is  about  equally  shared  by  the  two  valves. 
At  the  apex  of  the  ventral  foramen  is  a  small  callosity.  No  deltidium 
was  observed."  The  young  stages  are  well  preserved  in  many  adult 
specimens  and  thus  furnish  a  permanent  record  of  the  entire  life 
history.  These  specimens  show  a  smooth  shell  next  to  the  beak. 
Very  soon,  however,  plications  appear,  eight  on  the  brachial  valve 
and  nine  on  the  pedicle  valve.  The  furrow  separating  the  two 
centrally  located  plications  of  the  brachial  valve  is  deeper  than  the 
others  and  forms  a  median  sinus,  and  the  centrally  located  plication 
on  the  pedical  valve  is  larger  than  the  others  and  forms  a  fold. 

This  development  is  followed  by  the  depression  of  the  area  occu- 
pied by  the  pedicle  fold  and  the  elevation  of  the  area  occupied  by 
the  brachial  sinus  thus  forming  the  true  pedicle  sinus  and  brachial 
fold.  The  early  nepionic  fold  becomes  a  plication  occupying  a 
median  position  in  the  true  sinus  and  the  two  plications  bordering 
the  early  nepionic  sinus  become  plications  on  the  true  fold.3 

In  discussing  this  development  Winchell  and  Schuchert  say, 
"*  *  *  In  several  immature  individuals  it  has  been  observed 
that  in  the  early  neologic  stage  the  beaks  are  strongly  elevated, 
probably  erect,  and  each  has  a  very  large  open  delthyrium,  surface 
smooth  at  first,  but  gradually  developing  eight  plications  and  a 
mesial  sinus  in  each  valve.    The  sinus  in  the  dorsal  valve  is  bounded 

1  Amor.  Joum.  Sci.,  ser.  4,  toL  15, 1903,  pp.  %4. 

*  Tw  a  totalled  ttMnMfcm  of  the  eaily  stag*  of  the  gnu  sot  CmtngB,  AjMcJ9WH.6ot,nr.4yToLUl 
1908,  p.*. 

US690— 1&— ProcN.M.voUS6 25 
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by  two  elevations  which  become  plications  and  between  them  is 
soon  developed  a  single  costa  which  immediately  bifurcates.  The 
four  plications  increase  in  strength  and  become  strongly  elevated 
as  they  proceed  to  the  anterior  margin  producing  the  conspicuous 
fold  of  this  valve.'1  *  Mature  specimens  which  have  well  preserved 
beaks  show  the  presence  of  a  distinct  fold  on  the  pedicle  valve  and  a 
distinct  sinus  on  the  brachial  valve  in  early  nepionic  development  as 
was  first  pointed  out  by  Professor  Cumings. 

During  the  early  neanic  stage  the  shell  takes  on  group  character- 
istics. These  groups  will  be  described  later  as  the  Uniplicate, 
Biplicate,  and  Triplicate  Groups. 

In  late  neanic  and  early  ephebic  development  the  changes  which 
take  place  vary  with  different  species  and  are  of  specific,  varietal, 
or  individual  value. 

Adult  specimens  show  the  hinge-line  to  be  long  and  straight.  Gen- 
erally it  about  equals  the  width  across  the  middle.  A  few  species  have 
the  hinge-line  much  less  and  a  few  others  much  greater  than  the  width 
farther  forward.  The  cardinal  areas  are  common  to  both  valves  and 
are  about  equally  developed.  That  of  the  pedicle  valve  is  generally 
somewhat  the  broader.  Each  valve  has  an  open  delthyrium,  of  which 
the  one  in  the  pedicle  valve  is  the  larger. 

The  teeth  are  thick  and  prominent.  In  the  brachial  valve  a  cardi- 
nal process  is  sometimes  present  as  a  short,  slender,  vertical  ridge  in 
the  roof  of  the  open  delthyrium.  The  dental  sockets  are  small  and 
the  crural  plate  large  and  strong.  The  muscular  scars  are  usually 
excavated  into  the  shell  substance.  They  are  small  and  are  not  easily 
separable  into  their  respective  parts.  An  exception  is  found  in 
Pfatyrtrojjhia  pondenM,  in  which  the  soars  are  separated  by  a  septum 
in  the  brachial  valve,  extending  toward  the  front  as  a  low  ridge  and 
dying  out  before  reaching  the  front. 

About  one-third  of  the  distance  from  the  beak  the  septum  sends  off 
ridges  at  right  angles  to  the  general  direction  of  the  septum  (pi.  62, 
fig.  10). 

Both  valves  are  convex.  They  vary  from  flatly  to  strongly  con- 
vex. The  brachial  valve  may  about  equal  the  convexity  of  the  pedicle 
valve,  but  it  is  generally  greater.  This  valve  carries  a  median  fold, 
which  may  be  broad,  round,  or  flat,  and  but  slightly  raised  above  the 
general  convexity  of  the  valve;  it  may  be  broad,  round,  and  much 
elevated,  or  it  may  be  compressed  and  greatly  elevated  above  the 
general  convexity. 

The  pedicle  valve  has  a  median  sinus,  which  may  be  broad  and 
shallow,  broad  and  deep,  or  narrow  and  deep.  In  some  species  the 
depth  of  the  sinus  is  in  proportion  to  the  height  of  the  f  did,  but  some 

»  GaoL  and  Nat.  Hist.  Sunr.  MtaMtata,  *oL  S,  pt  1,  lOt,  p.  466. 
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specimens  show  that  the  sinus  is  proportionally  deeper  .than  the  height 
of  the  fold.  This  is  accomplished  by  the  compression  of  the  pedicle 
valve,  which  results  in  a  greater  elevation  of  the  slopes  next  to  the 
sinus. 

With  few  exceptions  the  surface  of  both  valves  is  marked  by  strong 
plications,  which  are  generally  sharp.  PlcfystrophiafemMilensis,  new 
species,  from  the  Fern  vale  of  Cape  Girardeau,  Missouri,  is  striated, 
but  next  to  the  beak  these  striae  merge  into  broad  plications.  The 
genus  is  extremely  variable  in  form,  size,  and  number  of  plications. 
Form  and  size  are  reasonably  constant,  but  the  number  of  plications 
varies  considerably  within  the  limits  of  the  species. 

The  surface  layer  of  the  shell  is  finely  granulosa.  This  feature  is 
not  always  evident  if  the  surface  layer  has  been  subject  to  abrasion . 
The  inner  surface  is  finely  punctate. 

Old  age  is  indicated  by  increase  in  gibbosity,  thickening  of  the 

shell,  strong   growth  varices,  and  loss  of  characters  of  low  taxi- 

nomic  rank. 

TYPE  OF  THE  GENUS. 

King  took  as  the  type  of  his  genus,  Terebratulites  biforatus  Schlot- 
hsim.  This  species  was  described  in  1820  as  follows:  "Mit  ganz 
gleichen,  breiten,  lftngtichrunden  H&lften,  deren  Schn&bel  gleich- 
fOrmig  gerwdlbt  und  auf  beyden  Seiten  durchbohrt  sind.  Die  Ober- 
schaale  mit  einer  breiten  coneaven  R&ckenfurche,  die  untere  Halite 
mit  convex  hervorstehenden  Rttcken.  Beyde  H&lften  gleichfdrmig 
der  L&nge  nach  gestreif t,  mit  ziemlich  tiefen  Zwischenfurchen.  Aus- 
serordentlich  selten." 1 

Schlotheim's  type  material  consisted  of  one  specimen  which  was 
not  figured.  His  description  is  too  general  for  application  to  any 
particular  species,  and  as  a  result  paleontologists  have  not  been  able 
to  come  to  any  definite  conclusion  as  to  the  specific  denomination  of 
the  shell. 

M.  de  Verneuil  says  *  that  Von  Buch  saw  Schlotheim's  type  in  the 
Berlin  Museum,  and  reported  the  distinctive  characters  to  be  the 
presence  of  five  ribs  in  the  sinus,  and  the  width  proportionally  greater 
than  the  other  species  of  the  genus  then  known.  There  are  individ- 
uals of  nearly  every  species  and  every  variety  of  this  genus  which 
have  four,  five,  or  more  plications  in  the  sinus,  and  transverse  forms 
are  common.  There  are  subquadrate  specimens  with  five  plications 
in  the  sinus  and  transverse  specimens  with  five  plications  in  the  sinus, 
so  that  the  characteristics  cited  are  not  sufficient  to  constitute  a 
species. 

i  flohlothelm,  Die  Petrifectenkunde  auf  fluvm  Jetejgen  Standaunkte  dunoh  die  Besehieibung  venteJnerter 
Bchane,18».p.2M. 
*  De  Verneafl  et  De  KeyserlJng,  Geol.  Russia,  vol.  3,  p.  188. 
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Davidson  says:  "We  certainly  have  the  type  biforata  and  the 
variety  lynx,  but  these  two  seem  with  us  so  intimately  connected  that 
I  have  combined  them  under  Schlotheim's single  designation;  *  *  *"1 

Davidson  figures J  his  specimens  as  Platystrophia  biforata  and  varie- 
ties of  that  species.  The  origin  of  the  plications  of  the  fold  and  sinus 
as  shown  in  figs.  11, 11a,  116  is  distinctly  different  from  that  shown  in 
figures  12,  14,  15,  25.  The  origin  of  the  plications  of  the  other  speci- 
mens is  not  determinable  with  certainty.  This  difference  in  origin 
is  of  great  importance  as  it  takes  place  very  early  in  the  development. 
Members  of  the  same  species  would  necessarily  have  a  uniform 
ontogeny. 

McCoy  describes  Platystrophia  biforata  as  "having  the  mesial  fold 
wider,  and  less  elevated,  bearing  usually  from  six  to  nine  ribs,  at  six 
lines  or  less  from  the  beak,  and  five  to  seven  in  the  sinus;  the  lateral 
ribs  narrow,  simple  and  from  nine  to  twelve  on  each  side,  at  six  lines 
from  the  beak."  *  This  description  does  not  define  any  particular 
form  as  there  are  individuals  of  nearly  every  species  of  the  genus 
which  show  this  characteristic. 

As  it  is  impossible  to  determine  what  Schlotheim's  type-specimen 
was  it  can  not  stand  as  a  type  of  the  genus.  Platystrophia  laticosta 
Meek  is  well  known  to  all  investigators  of  Qrdovician  paleontology. 
As  it  possesses  all  the  qualities  necessary  for  a  genotype,  it  is  sug- 
gested that  future  workers  regard  it  as  such. 

RELATION  TO  OTHER  ORTHIDS. 

Professor  Cumings  has  shown  that  the  nepionic  development  of 
Platystrophia  is  identical  with  that  of  Oruqia  lenticularis  variety 
lycoides  Matthew  and  concludes  that  that  species  is  the  ancestor  of 
the  genus.4 

Eoorihis  of  the  Upper  Cambrian  has  the  physiognomy  of  this  genus 
and  has  been  confused  with  it.  This  resemblance  is  of  little  impor- 
tance. It  is,  however,  of  interest  that  in  this  genus  the  sinus  is  in  the 
brachial  valve  and  the  fold  on  the  pedicle  valve.  This  recalls  the 
early  development  of  Platystrophia,  in  which  the  pedicle  valve  bore 
a  fold  and  the  brachial  valve  a  sinus.  In  Monograph  51,  United 
States  Geological  Survey  (pi.  93,  fig.  3),  Eoorihis)  diabh  (Walcott) 
is  represented.  The  specimen  seems  to  have  been  smooth  at  the 
beak.  Very  near  the  beak  broad  undulations  arise  and  extend  to  the 
frontal  margin.  This  agrees  with  the  early  nepionic  development  of 
Platystrophia  and  further  investigation  is  likely  to  bring  to  light  close 
relationships  between  the  two  genera. 

The  resemblance  of  Plectorthis  to  Platystrophia  has  also  been 
demonstrated  by  Professor  Cumings.1    He  says:  "If  the  sinus  and 

i  British  Fossil  BraefaJopods,  1851-1855,  p.  271,        «  Amer.  Journ.  Sd.,  ser.  4.  voL  15, 1MB,  p.  fi. 
>  Idem,  pi.  38.  •  Idem,  p.  11. 

•  British  Pat  Fossils,  pp.  193, 198. 
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fold  are  disregarded,  the  neanic  Platystrophia  is  almost  a  Plectorthis. 
There  is  little  doubt  that  when  the  nepionic  shell  of  Plectorthis  is  dis- 
covered it  will  be  found  to  be  quite  indistinguishable  from  the  nepionic 
shell  of  Platystrophia,  since  the  two  present  at  the  beaks  almost  iden- 
tical characters.  *  *  *  Plectorthis  may  therefore  represent  an 
offshoot  from  the  PlatystropJiia  group  near  its  initiation  or,  as  sug- 
gested above,  it  may  have  been  separately  derived  from  the  Orthis 
lenticularis  stock." 

Beecher  has  shown  that  Platystrophia  has  all  the  characters  neces- 
sary for  the  ancestor  of  BUobites.1  Professor  Cumings  carried  this 
investigation  somewhat  further  and  found  that  the  nepionic  stage  of 
BUobites  is  almost  identical  with  that  of  Platystrophia  crassa  in  every- 
thing except  size.  He  says:  "The  median  plication  of  the  sinus  of 
uniplicate  and  triplicate  types  of  PlatystropJiia  is  a  character  that  is 
never  absent,  whatever  other  modifications  may  affect  the  shell;  the 
presence  of  this  persistent  character  in  a  derived  genus  is  to  be 
expected,  and  affords,  together  with  the  evidence  from  development, 
a  virtual  demonstration  of  the  derivation  of  BUobites  from  Platy- 
strophia."* The  ancestor  of  BUobites  must  have  been  uniplicate  and 
he  regards  Platystrophia  crassa  as  the  most  likely  ancestor. 

As  specialized  forms  of  this  species  are  taking  on  declining  charac- 
ters, it  is  likely  that  BUobites  originated  from  one  of  the  least  special- 
ized members. 

GROUPS  AND  SUBGROUPS  OF  THE  GENUS. 

On  the  basis  of  certain  neanic  characteristics  the  species  of  Platy- 
strophia were  found  to  be  separable  into  three  groups  which  Professor 
Cumings  has  called  the  Uniplicate,  Biplicate,  and  Triplicate  types.8 

1.  Uniplicate  group. — In  the  uniplicate  group  the  one  plication  in 
the  sinus  and  two  on  the  fold,  at  the  end  of  the  nepionic  stage  of 
development,  continue  unmodified  throughout  the  entire  life  history, 
and  there  is  no  further  modification  of  the  fold  and  sinus  except  that 
both  these  parts  and  the  plications  which  they  bear  become  broader 
as  they  approach  the  frontal  margin. 

2.  Biplicate  group. — In  the  biplicate  group  the  median  plication 
of  the  sinus  bifurcates  while  on  the  fold  a  plication  is  intercalated 
in  a  median  position.  Some  members  of  this  group  do  not  show  a 
further  development  and  are  regarded  as  a  subgroup  which  the 
writer  will  later  refer  to  as  subgroup  A. 

In  subgroup  B  the  bifurcation  of  the  plication  in  the  sinus  is  soon 
followed  by  the  intercalation  of  a  plication  in  a  median  position 
while  on  the  fold  the  median  secondary  plication  bifurcates. 

In  subgroup  C  the  bifurcation  of  the  primary  plication  in  the  sinus 
is  followed  by  the  implantation  of  a  plication  on  each  of  the  lateral 
slopes  while  on  the  fold,  the  two  primary  plications  bifurcate. 

>Amer.7oam.8d.,ser.4,ToL42,1806,pp.51^56.      •  Idem.,  vert.  15, 1MB,  p.  40.       •  Idem,  p.  10. 
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In  subgroup  D  a  plication  is  intercalated  in  a  median  position  in 
the  sinus  and  a  lateral  plication  is  implanted  on  each  of  the  slopes, 
while  on  the  fold  all  the  plications  bifurcate. 

3.  Triplicate  group. — The  greater  number  of  North  American 
species  belong  to  the  triplicate  group.  In  this  group  the  primary 
plication  remains  unmodified  throughout  the  life  history.  In  the 
early  neanic  stage  a  plication  is  implanted  on  each  slope  of  the  sinus, 
the  one  on  the  right  side  appearing  first.  Contemporaneous  with 
this  development  the  two  primary  plications  of  the  fold  bifurcate 
and  form  four  plications. 

The  triplicate  group  was  found  to  be  separable  into  three  subgroups 
which  the  writer  is  designating,  the  low  fold,  the  high  fold,  and  the 
Ponderosa  subgroups.  The  first  two  subgroups  are  alike  in  possess- 
ing a  long  hinge  line  relative  to  the  height.  By  a  comparison  of  the 
growth  stages  both  are  found  to  pass  through  a  similar  development 
in  the  nepionic  and  early  neanic  stages.  In  the  low  fold  subgroup 
the  low  rounded  fold  persists  throughout  its  development  and  the 
plications  of  the  fold  and  sinus  remain  of  nearly  the  same  strength. 
The  second  subgroup  in  the  late  neanic  stage  develops  a  high  com- 
pressed fold  on  which  the  lateral  plications  become  weak  and  tend 
to  disappear,  giving  the  fold  an  angular  appearance. 

Some  individuals  and  varieties  belonging  to  species  of  the  low 
fold  subgroup  have  slightly  elevated  folds,  on  which  the  lateral 
plications  are  somewhat  weakened.  This  may  be  an  expression  of 
an  innate  tendency  of  the  race  to  develop  a  high  fold  which  was 
somewhat  realized  when  the  organism  was  subjected  to  the  proper 
environmental  stimulation. 

Those  species  and  varieties  which  are  characterized  by  large  size 
are  placed  in  the  Ponderosa  subgroup. 

These  large  Platyrtrophias  have  been  called  Pla&ystrophia  lynx  or 
Platystrophia  biforata,  according  as  they  were  interpreted  by  the 
investigator. 

Platystrophia  biforata  has  been  discussed  in  the  preceding  pages 
and  it  has  been  shown  that  the  term  is  of  no  specific  value. 

In  1830  Eichwald  *  described  Terebratula  (Platyetrophia)  lynx  as 
follows:  "Spirifer,  cardine  elongato,  recto,  vertice,  utriusque  valvae 
prominulo,  utraque  valva  sulcata,  stratis  singulis  transversis  ex 
testae  increments  exortes,  numerosissimis  margine  dentato;  media 
parte  unius  valvae  prominula,  quadrisulcata,  alterius  vero  parte 
eadem  exclavata,  profunda." 

Eichwald's  specimen  was  from  the  drift  and  was  not  figured. 
The  description  is  not  specific  enough  to  delineate  a  species  and 
accordingly  is  of  no  value. 

Several  hundred  specimens  were  before  the  writer  and  an  endeavor 
was  made  to  find  some  logical  classification  of  them.    There  are 

i  Bklue  Ton  Podolis,  p.  202. 
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gibbous,  subquadrate  forms  with  the  hinge  about  equaling  the 
width;  these  represent  the  speoies  described  by  Doctor  Foerste  as 
Platystrophia  ponderoea  and  seem  to  be  confined  to  the  Bellevue. 
There  are  globose  forms  found  in  the  Mount  Auburn  which  Foerste 
has  described  as  PlatystropMa  ponderosa  auburnensis;  and  there  is 
an  unusually  large  transverse  form  confined  to  the  Arnheim  forma- 
tion which  the  writer  is  describing  as  Platysirophia  ponderosa 
arnheimensis.  But  there  are  innumerable  variants  which  refuse  to 
mark  any  definite  horizon  and  before  they  can  be  of  any  use  to 
stratigraphy  further  data  are  needed. 

RELATION  OF  THE  GROUPS. 

As  the  uniplicate  stage  is  common  to  all  PlatystropTvias,  it  is  evi- 
dent that  there  was  a  uniplicate  ancestor  with  three  and  four  pli- 
cations on  the  lateral  slopes.  The  species  most  closely  related  to 
this  ancestral  form  is  PlatystropTiia  uniplicata,  new  species,  from  the 
New  York  Lower  Trenton.  That  this  is  not  a  retrograde  from  the 
triplicate  group  is  shown  by  the  fact  that  none  of  the  many  speci- 
mens associated  with  it  showed  a  tendency  toward  loss  of  the  lateral 
plications  of  the  fold  and  sinus.  There  is  a  uniplicate  species  in  the 
Lower  Trenton  of  Europe,  but  this  form  is  gibbous  and  has  a  more 
specialized  fold  and  sinus. 

Divergence  from  the  uniplicate  stock  must  have  taken  place  in 
early  Ordovician  or  Upper  Cambrian  time,  as  somewhat  specialized 
members  of  the  triplicate  group  are  found  in  the  Black  River. 

The  biplicate  group  must  have  diverged  at  a  very  early  stage  in 
the  development  of  the  genus,  as  the  modification  of  the  plications 
of  the  fold  and  sinus  takes  place  before  the  shell  has  reached  a  length 
of  1  mm. 

Subgroup  A  shows  the  least  differentiation,  as  the  median  plication 
has  not  appeared  in  the  sinus,  and  the  median  plication  of  the  fold 
has  not  bifurcated.  It  therefore  stands  closer  to  the  ancestral  stock 
than  the  other  subgroups.  Its  occurrence  with  the  uniplicate  group 
and  subgroup  B  does  not  neoessarily  mean  that  differentiation  was 
taking  place  in  Lower  Trenton  time,  but  rather  that  the  uniplicate 
type  and  subgroup  A  were  representatives  of  the  primitive  stocks 
which  give  rise  to  the  other  subgroups  in  early  Ordovician  time. 

Subgroups  B  and  0  diverged  from  the  radical  represented  by 
subgroup  A  about  the  same  time;  one  added  a  plication  in  a  median 
position  in  the  sinus  and  the  other  added  plications  on  the  slopes* 
A  very  little  later  subgroup  D  diverged  from  C  by  adding  plications 
oi}  the  lateral  slopes. 

As  the  triplicate  group  retains  the  uniplicate  condition  until  the 
shell  has  reached  a  length  of  1.2  to  1.5  mm.,  it  must  have  diverged 
from  the  ancestral  stock  much  later  than  the  biplicate  group. 
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All  of  the  Trenton  triplicate  species  except  Platystrophia  prtpon- 
dtrosa,  new  species,  belong  to  the  low-fold  subgroup,  which  preserved 
the  low  fold  and  convex  fonn  of  the  ancestral  stock.  Members  of 
this  group  persisted  into  the  Maysville,  being  represented  by  Platys- 
trophia juvenis,  new  speoies;  Platystrophia  panciplicata;  Platystro- 
phia strigosa,  new  species;  Platystrophia  nitida,  new  species;  Platys- 
trophia morrowensis;  Platystrophia  com/vilCtnsis,  new  species;  and 
Platystrophia  sublaticosta,  new  species.  While  there  were  seven  spe- 
cies present,  four  of  these  were  confined  to  the  Lower  Maysville  and  two 
are  limited  to  narrow  horizons  in  the  Corryville.  Platystrophia  sub- 
laticosta, new  species,  which  ranges  through  the  Fairmount,  Corry- 
ville, and  Mount  Auburn,  has  only  a  scanty  representation. 

There  is  an  increase  in  the  number  of  low-fold  species  in  the  Rich- 
mond. Some  of  these  are  so  similar  to  the  Upper  Trenton  members 
of  the  genus  as  to  require  great  care  in  differentiation.  This  is 
especially  true  of  Platystrophia  foerstei,  new  species,  and  Platystrophia 
precursor  latiformis,  new  variety.  The  Richmond  species  is  distin- 
guished by  its  somewhat  deeper  sinus.  Platystrophia  ctittnuatus,  new 
species,  which  occurs  in  the  Waynesville  at  WaynesvUle,  Ohio,  has 
many  characters  in  common  with  Platystrophia  amoena,  new  species* 
of  the  Middle  Trenton  and  Platystrophia  juvenis  of  the  Lower  Mays- 
ville Group.  The  Richmond  species  usually  has  fewer  plications  on 
the  lateral  slopes.  Platystrophia  moritura  of  the  Upper  Richmond 
is  distinguished  from  Platystrophia  precursor  augusta,  new  variety,  of 
the  Upper  Trenton,  with  difficulty.  In  all  these  instances  the 
Richmond  species  has  a  somewhat  deeper  sinus. 

The  writer  is  not  inclined  to  regard  this  similarity  of  fonn  as  being 
due  to  reversion  to  primitive  types.  The  Maysville  species  had 
undergone  too  many  changes  to  leave  no  record  in  the  ontogeny  It 
seems  to  indicate  a  reinvasion  of  the  region  by  Platystrophias  from 
an  area  where  environmental  conditions  during  Lower  and  Middle 
Cincinnatian  time  did  not  stimulate  decided  change.  This  recur- 
rence agrees  with  Doctor  Ulrich's  observations  on  the  recurrence  of 
Cathey's  corals.  He  says:  "These  same  corals,  or,  rather,  their 
scarcely  distinguishable  descendants,  appear  once  more  in  the  Rich- 
mond series  of  Ohio,  Indiana,  and  Kentucky."  l 

While  many  of  the  Richmond  members  are  quite  like  those  of 
earlier  horizons,  there  are  many  whose  physiognomy  is  entirely 
distinct.  Such  species  as  Platystrophia  annieana,  Platystrophia 
darksviUensis,  Platystrophia  cumingsi,  new  species,  and  Platystrophia 
acutQirata  are  decidedly  more  transverse  and  their  brachial  valves 
are  more  ventricose  than  any  of  the  earlier  forms.  They  also  tend 
to  have  a  greater  number  of  plications  on  the  lateral  slopes. 

Extreme  specialization  was  expressed  in  the  low  fold  subgroup  by 
the  long  hinge  line  and  many  plications  on  the  lateral  slopes.    This 

i  Rtvttfon  of  ft*  Pileosoto  System,  BnU.  Otokglo*]  Soo.  America,  vol.  tt^  Mil,  no.  1,  p.  a* 
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culmination  is  followed  in  the  Upper  Whitewater  by  loss  of  vitality, 
as  is  indicated  in  the  excessive  deposit  of  lime,  narrowing  of  the  shell, 
and  loss  of  plications  next  to  the  cardinal  angles. 

The  high-fold  subgroup  passes  through  an  accelerated  low-fold 
development,  and  in  the  late  neanic  stage  develops  a  high  compressed 
fold  on  which  the  plications  are  weak.  It  has  no  representatives  in 
the  Trenton.  There  are  occasional  individuals  which  have  a  some- 
what higher  fold  than  others,  but  this  seems  to  represent  only  an 
attempt  at  the  realization  of  a  latent  tendenoy  which  was  never 
fully  expressed. 

Phtystrophia  paucipUcata  is  a  Phtystrophia  juvems,  new  species, 
which  has  lost  two  of  the  lateral  plications  on  the  lateral  slopes. 
Variants  from  Phtystrophia  paucipUcata  developed  a  high  fold  and 
merged  into  Phtystrophia  profundosvicata  by  all  degrees  of  variants. 

From  some  of  these  variants  PlatystropJiia  crassa  developed.  The 
most  abundant  mutation  of  this  species  has  a  globose  form  and  high 
compressed  fold  and  deep  sinus,  on  which  the  plications  are  weak. 
In  the  mutation  which  James  took  as  his  type  the  lateral  plications 
of  the  fold  and  sinus  have  disappeared  or  exist  as  rudimentary  struc- 
tures next  to  the  beak.  Another  mutation  has  only  four  or  five  pli- 
cations on  the  lateral  slopes.  These  mutations  indicate  that  this 
species  was  on  the  decline,  having  reached  the  highest  point  of 
specialization  in  the  high  fold  mutation. 

Phtystrophia  hticosta  is  a  transverse  species  with  a  high  com- 
pressed fold  on  which  the  plications  are  weak.  The  young  of  this 
species  resemble  Phtystrophia  profundosvicata  but  the  fold  is  not  so 
Ugh  nor  the  sinus  so  deep.  Index  curves  and  the  physiognomy  of 
the  shell  indicate  that  PlatystropJiia  laticosta  developed  from  one  of 
the  high  fold  variants  of  Phtystrophia  paucipUcata.1 

PlatystropJiia  unicostata  developed  from  Phtystrophia  laticosta  by 
all  degrees  of  variants.  It  marks  the  culmination  of  a  development  • 
toward  a  high  compressed  fold  on  which  the  lateral  plications  have 
disappeared  or  exist  as  rudimentary  structures  next  to  the  beak. 
But  with  this  high  specialization  came  extinction,  as  loss  of  vitality 
is  indicated  by  the  narrowing  of  the  shell,  increase  in  gibbosity,  and 
loss  of  plications  next  to  the  cardinal  angles.  The  variety  crassi- 
formis  marks  extreme  racial  gerontism,  as  there  are  only  four  or 
five  plications  on  the  lateral  slopes  and  the  form  has  become  so  nar- 
row and  gibbous  that  the  thickness  equals  or  is  even  greater  than  the 
width  and  height. 

The  physiognomy  of  Phtystrophia  cypha  of  the  Arnheim  formation 
suggests  its  development  from  Phtystrophia  unicostata,  but  this  is 
not  likely,  as  the  latter  species  is  taking  on  declining  characteristics. 

>  Professor  Comings  has  demonstrated  the  origin  of  PiatyatrspUa  trass*  and  PZsSjutropMs  fsffcsata  from 
Platfttropkia  paudplkata.   Amer.  Jonrn.  Sd.,  ser.  4,  vol.  15,  p.  23. 
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It  marks  a  development  toward  a  loss  of  plications  on  the  lateral 
slopes,  while  Plaiystrophia  cypha  marks  the  culmination  of  a  develop- 
ment toward  an  increase  in  the  length  of  the  hinge  line  and  in  the  num- 
ber of  plications  on  the  lateral  slopes.  This  is  accompanied  by  the 
development  of  a  high  compressed  fold  and  profound  sinus  on  which 
the  lateral  plications  have  disappeared  or  exist  only  as  rudimentary 
structures.  These  characteristics  represent  the  highest  degree  of 
specialization  reached  by  the  high  fold  subgroup.  The  culmination 
is  followed  by  decline,  which  is  indicated  by  the  development  of  a 
galaxy  of  variants.  Those  variants,  which  are  tied  together  by  a 
group  of  constant  characteristics,  are  described  in  the  following  pages 
as  varieties  of  this  species  but  by  far  the  greater  number  will  permit 
of  no  classification. 

In  the  Lower  Maysville  members  of  this  subgroup  were  rare. 
However,  from  late  Fairmount  until  the  end  of  the  Maysville,  they 
form  the  most  conspicuous  fossil,  being  represented  by  great  num- 
bers of  Plaiystrophia  crassa  in  the  Upper  Fairmount,  Plaiystrophia 
laticosta,  and  Plaiystrophia  unicostata  in  the  Bellevue  and  Corryville 
and  Mount  Auburn.  At  the  end  of  the  Maysville  most  of  these  spe- 
cies became  extinct.  Plaiystrophia  cypha,  however,  lived  into  the 
Arnheim  and  became  associated  with  the  members  of  the  low  fold 
subgroup,  which  had  migrated  into  the  area. 

From  a  study  of  the  early  development  of  members  of  the  Ponde- 
rosa  subgroup  the  conclusion  was  reached  that  these  specimens  repre- 
sent degenerate  branches  of  the  genus  which  originated  while  the 
race  was  still  in  a  progressive  state  of  development. 

Plaiystrophia  preponderosa,  new  species,  of  the  Upper  Trenton 
group,  passes  through  a  Plaiystrophia  precursor  development  and 
then  becomes  globose.  There  existed  during  the  Maysville  and 
lower  Richmond  time  a  large  form  with  a  long  hinge  line  and  equi- 
•  convex  valves,  and  low  spreading  fold.  The  early  development  of 
these  is  almost  identical  with  that  of  Plaiystrophia  precursor.  Most 
of  these  large  Platystrophias  are  globose  with  the  brachial  valve  much 
the  deeper,  and  with  moderately  elevated  folds. 

The  writer's  investigation  revealed  very  little  as  to  the  origin  of 
this  protean  group.  All  of  them,  however,  pass  through  a  low-old 
development  which  indicates  their  origin  from  some  member  of  that 
subgroup.  It  may  be  that  various  members  possessed  the  possi- 
bility of  large  size  which  was  realized  in  one  or  more  lines.  When 
their  energy  was  exhausted,  decline  was  marked  by  assumption  of 
gerontic  characters  and  the  development  of  multitudinous  forms 
which  are  so  diverse  as  to  permit  of  little  classification. 

PARALLELISM  IN  DEVELOPMENT. 

This  genus  furnishes  several  examples  of  convergence  in  develop- 
ment   The  adult  members  of  the  most  specialized  mutations  of 
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Platystrophia  eraesa  and  Platystrophia  unicostaia  crassiformis,  new 
variety,  are  narrow  globose  forms  with  high-compressed  folds  and 
deep  sinuses  on  which  the  lateral  plications  are  weak  or  have  dis- 
appeared. The  growth  stages  and  the  many  variants  show  that  the 
former  is  derived  from  Platystrophia  panidplicata  while  the  latter  is 
derived  from  the  laticosia  stock. 

Typical  specimens  of  the  adult  Platystrophia  unicostaia  of  the 
Maysville  group  find  their  almost  exact  equivalent  in  adult  specimens 
of  Platystrophia  cypha  beUatida,  new  variety,  of  the  middle  Richmond, 
although  the  Maysville  form  originated  from  Platystrophia  laticosia 
and  the  Richmond  form  from  Platystrophia  cypha. 

A  comparison  of  the  biplicate  and  triplicate  groups  furnishes  a  good 
example  of  parallel  development.  Belonging  to  both  are  retrograde 
globose  species.  There  are  transverse  species  with  high-compressed 
folds  and  deep  sinuses  on  which  the  plications  are  rudimentary  or 
absent.  There  are  species  in  both  groups  with  extremely  long  hinge 
lines  and  many  plications  on  the  lateral  slopes,  and  there  are  large 
ponderosa-like  forms. 

This  seems  to  indicate  that  the  ancestral  species  had  certain  latent 
possibilities,  and  though  divergence  took  place  early,  these  possi- 
bilities were  transmitted  to  the  various  groups  and  subgroups  and 
were  expressed  in  a  definite  order  whenever  the  appropriate  environ* 
mental  stimulation  was  present. 

PHYLOGERONTIC  TYPES. 

Platystrophia  rhynchoneUiformis,  new  species,  of  the  Lower  Trenton; 
Platystrophia  amoena  robusta,  new  variety,  of  the  Middle  Trenton; 
and  Platystrophia  glohossa,  new  species,  and  Platystrophia  prepon~ 
derosa,  new  species,  of  the  Upper  Trenton  are  globose  forms  which 
show  a  tendency  to  loss  of  plications  next  to  the  cardinal  angles. 
They  are  phylogerontic  members  of  the  genus  which  have  developed 
while  the  race  was  still  young. 

The  Ponderosa  subgroup,  which  is  abundantly  represented  in  the 
Maysville  group  of  Indiana,  Ohio,  and  Kentucky,  seems  to  represent 
the  phylogerontic  end  members  of  lines  from  the  low  fold  subgroup, 
which  soon  exhausted  their  energy  in  assuming  large  size.  Professor 
Cumings  has  called  it  a  veritable  race  of  gerontic  individuals.  The 
greater  number  of  them  have  the  thickness  equalling  or  exceeding 
the  width  and  there  is  obsolescence  of  plications  next  to  the  cardinal 
angles.  An  excessive  deposit  of  lime  occurs  in  all  of  them.  These 
characters  point  to  loss  of  vigor  and  mark  a  return  to  second  childhood. 

Another  example  of  phylogerontism  is  found  in  Platystrophia 
crassa.  Platystrophia  crassa  passes  through  a  long-hinged  develop- 
ment and  in  the  late  neanic  stage  takes  on  gerontic  characteristics. 
The  globose  tendency  becomes  so  pronounced  in  this  species  that  the 
thickness  equals  or  exceeds  the  height  in  the  adult.    Increase  in 
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thickness  is  accompanied  by  weakening  or  loss  of  the  lateral  plications 
of  the  fold  and  sinus  and  those  of  the  lateral  slopes  next  to  the  cardinal 
angles. 

The  globose  variety,  PlatystropTria  umcostata  crassiformis  represents 
a  phylogerontic  development  from  Platystrpohia  laHcosta  through 
Platystropftda  unicostata,  and  the  many  narrow  paniciplicate  variants 
of  Platystrophda  cypha  represent  alike  development  from  that  species. 

In  PlatystropMa  acutilirata  the  shell  is  so  thickened  centrally  and 
anteriorly  that  the  space  occupied  by  the  soft  parts  is  exceedingly 
small  when  compared  to  the  size  of  the  shell.  This  indicates  that 
this  species  is  the  most  gerontic  of  the  genus.  Both  valves  are 
marked  by  strong  growth  varices,  which  in  the  less  specialized 
forms  turn  out  toward  the  cardinal  extremities. 

PATHOLOGIC  INDIVIDUALS. 

In  the  Arnheim  beds  of  the  Ohio  Valley  pathologic  individuals 
belonging  to  the  Ponderosa  subgroup  are  quite  common.  They  are 
large,  globose,  asymmetrical  forms  frequently  with  distorted  beaks. 
There  is  a  tendency  toward  the  loss  of  the  fold  on  one  side  in  some 
individuals.  In  others  there  is  a  loss  of  lateral  plications  of  the  fold 
and  sinus,  and  again  the  plications  of  the  lateral  slopes  encroach 
on  the  fold  and  sinus  in  late  neanic  or  ephebic  development.  This 
may  be  accompanied  by  loss  of  plications  on  the  lateral  slopes  next 
to  the  cardinal  angles,  or  this  development  may  take  place  inde- 
pendently. 

RECURRENT  MUTATIONS. 

Typical  specimens  of  the  triplicate  group  have  three  plications  in 
the  sinus  and  four  on  the  fold.  In  nearly  every  species  and  variety 
of  the  triplicate  group  there  are  individuals  in  which  there  are  a 
greater  number.  The  plications  are  added  in  various  positions,  but, 
with  two  apparent  exceptions,  they  originate  by  implantation  in  the 
sinus  and  bifurcation  on  the  fold.  The  addition  of  plications  on  the 
fold  follows  the  same  order  of  appearance  as  occurs  in  the  sinus. 

Hugo  de  Vries  has  shown  that  some  flowers  regularly  produce 
certain  mutations  with  characteristics  which  do  not  become  fixed. 
He  says: 

Such  deviations  are  usually  called  sports.  But  they  occur  yearly  and  regularly 
and  may  be  observed  when  the  cultures  are  large  enough.  Such  a  variety  I  shall 
call  "  ever-sporting. " 

The  striped  larkspur  is  one  of  the  oldest  garden  varieties.  It  has  kept  its  capacity 
of  sporting  through  centuries,  and  therefore  may  in  some  sense  be  said  to  be  quite 
stable.  Its  changes  are  limited  to  a  rather  narrow  circle  and  this  circle  is  as  constant 
as  the  peculiarities  of  any  other  constant  species  or  variety.  But  within  this  circle 
it  is  alwayB  changing  from  small  stripes  to  broad  streakB  and  from  them  to  pure 
colors.  *  *  *  Combining  the  stability  and  the  qualities  of  sports  in  one  word, 
we  may  evidently  best  express  it  by  the  new  term  of  ever-sporting  variety.1 

>  Species  and  Varieties.   Their  Origin  by  Mutation,  p.  311. 

Digitized  by  LjOOQIC 


H0.2OT.      BRACHIOPOD  QBNUS  PLATYSTROPHIA—tfoEWAN.  397 

It  seems  to  the  writer  that  the  species  of  Platystrophia  represent 
the  ' '  ever-sporting  varieties77  of  De  Vries,  and  the  different  muta- 
tions are  marked  by  variation  in  the  plication  pattern.  The  propa- 
gation of  these  mutations  is  most  prominent  in  the  Low  Fold  and 
Ponderosa  subgroups  and  rare  in  the  High  Fold  subgroup. 

This  development  is  so  pronounced  in  Platystrophia  elegantoda, 
new  species,  that  it  has  become  of  specific  value.    Platystrophia* 
narrowensis  also  shows  a  prolific  development  of  these  individuals. 

ORTHOGENESIS. 

In  order  to  simplify  the  discussion  of  the  life  history  it  is  thought 
advisable  to  construct  first  a  diagram  as  a  guide  to  the  discussion 
which  will  follow.  The  purpose  of  the  diagram  is  to  illustrate  the 
common  characters  of  the  various  groups  and  subgroups  into  which 
the  genus  can  be  subdivided  and  the  common  order  of  appearance 
of  these  characters.  The  line  represents  the  ontogeny  and  it  is 
subdivided  into  the  ontogenetic  stages  which  are  indicated  by  let- 
ters. The  early  onto  stages  are  so  condensed  as  to  make  it  impos- 
sible to  measure  with  accuracy  their  relative  duration,  but  an  effort 
is  made  to  indicate  where  a  developmental  stage  is  noticeably  shorter 
in  one  group  than  in  another. 
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An  examination  of  the  diagram  shows  that  all  Platystrophias  pass 
through  stages  A,  B,  C,  and  it  is  inferred  that  these  stages  represent 
the  entire  life  history  of  a  primitive  ancestor  which  lived  in  late 
Cambrian  or  early  Ordovician  time.  The  uniplicate  group  adds 
stage  D,  and  the  more  specialized  species  of  the  group  add  stages 
F  and  I.  Subgroup  A  recapitulates  the  development  of  the  unspe- 
cialized  members  of  the  uniplicate  group  and  adds  stage  E,  and  the 
more  specialized  species  add  stages  F  and  I.  Subgroup  B  recapitu- 
lates the  ontogeny  of  the  unspecialized  members  of  subgroup  A  and 
adds  stage  E1  and  the  more  specialized  species  add  F  and  I.  Sub- 
group C  recapitulates  the  ontogeny  of  the  unspecialized  members  of 
subgroup  A,  and  adds  stage  E*  and  the  more  specialized  members 
add  F  and  I.  Subgroup  D  recapitulates  the  ontogeny  of  the  unspec- 
cialized  members  of  subgroup  B  and  adds  stage  E*  and  the  special- 
ized species  add  stages  F  and  I. 

The  low-fold  subgroup  recapitulates  the  ontogeny  of  the  unspe- 
cialized members  of  the  uniplicate  group  and  adds  stage  E'  and 
the  more  specialized  species  adds  stages  F  and  I.  The  Ponderosa 
subgroup  recapitulates  the  ontogeny  of  the  low-fold  subgroup  and 
adds  stage  H,  and  the  high-fold  subgroup  recapitulates  the  ontogeny 
of  the  low-fold  subgroup  and  adds  stage  E. 

CORRELATION  OF  THE  PHYLOGEN  Y  AND  STRATIGRAPHIC  SUCCESSION. 

This  progressive  development  is  in  harmony  with  the  stratigraphic 
succession  of  the  species  representing  the  groups  and  subgroups. 

According  to  our  present  knowledge  species  of  this  genus  appeared 
in  North  America  and  Europe  in  early  Middle  Ordovician  time. 
The  earliest  North  American  form  is  found  in  the  Black  River 
group  (Decorah  Shale)  4}  miles  north  of  Fennemore,  Tennessee. 
This  form  has  been  referred  to  Platystrophia  extensa,  new  species, 
and  belongs  to  the  triplicate  group.  As  the  long  hinge  and  broad 
lateral  slopes  bearing  numerous  plications  indicate  a  certain  degree 
of  specialization  it  is  evident  that  the  genus  was  in  existence  prior 
to  this  time. 

Hall  and*Glarke  *  have  reported  a  form  from  the  Chazy.  Winchell 
and  Schuchert  say,9  "This  widely  distributed  and  protean  species 
has  its  beginning  in  North  America  in  the  Chazy  group  and  is  found 
in  all  geological  horizons  upward  and  into  the  Niagara  formation/1 
Schuchert  *  and  Ruedemann 4  have  also  reported  occurrence  of 
species  in  the  Chazy. 

*  Ptfeontology  of  Now  York,  vol.  8,  pt.  I,  BiMhiopods,  HOI,  p.  988. 

•  QooL  of  Mlimosote,  to!.  3,  pt.  1,  Paleontology,  1803,  p.  466. 
'Synopsis  of  Amtrieui  Fossil  Bnofatopoda,  1307,  p.  300. 

« Ball.  N.  Y.  State  Museum,  No.  40, 1801, 1002,  p.  26. 
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In  the  extensive  collections  belonging  to  the  United  States  National 
Museum  no  members  of  this  genus  were  found  below  the  Black 
River  Group.  Professor  (Turnings  investigated  this  point  and  reached 
the  same  conclusions.    He  says: l 

I  am  unable  to  find  any  original  references  in  the  literature  to  its  occurrence  in 
the  rocks  of  this  age  (Ohazy).  Messrs.  Ami,  Whiteaves,  and  W.  Billings  of  Ottawa, 
Canada,  inform  me  that  the  Museum  of  the  Canadian  Survey  contains  no  Chaey  speci- 
mens; and  that  they  are  not  aware  that  the  species  has  ever  been  found  in  that  series. 
Mr.  Billings  suggests  that  it  may  have  been  found  in  rocks  formerly  held  as  Chasy, 
but  now  known  to  be  of  later  age.  Mr.  McBride,  of  Montreal,  writes  that  there  are 
no  Chasy  specimens  in  the  Museums  at  Montreal  and  that  he  does  not  know  of  the 
occurrence  of  Platy$tropkia  in  the  Chasy.  Mr.  Seely,  who  is  familiar  with  the  Chasy, 
writes  to  the  same  effect.  It  is  very  probable,  therefore,  that  the  form  is  not  known 
to  occur  below  the  Trenton  in  this  country. 

While  our  knowledge  does  not  substantiate  the  occurrence  of  this 
genus  below  the  Decorah  Shale,  the  degree  of  variation  which  it 
has  reached  by  that  time  leads  the  writer  to  expect  that  earlier 
species  will  come  to  light  with  more  extended  investigation. 

The  Black  River  and  early  Trenton  species  show  but  little  varia- 
tion in  general  physiognomy.    The  shells  are  equiconvex  and  have 

>  Aunt.  Toms.  BtL,  ear.  4,  vol.  15, 1968,  p.  5. 
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low  spreading  folds  and  shallow  sinuses.  The  genus  had  expressed 
its  invariability  in  Cambrian  or  early  Ordovician  time  by  differen- 
tiation of  the  plication  pattern  of  the  fold  and  sinus.  This  differ- 
entiation was  at  that  time  only  of  specific  value.  These  species, 
however,  became  the  source  of  lines  of  development  which  per- 
sisted until  the  extinction  of  the  race.  Thus,  while  near  the  origin 
of  the  genus  differentiation  was  not  pronounced,  the  variation 
which  achieved  expression  was  of  high  taxonomic  value. 

The  uniplicate  group  is  confined  to  the  Lower  Trenton  of  North 
America  and  seems  to  occupy  that  horizon  in  Europe,  where  it  is 
associated  with  members  of  the  biplicate  and  triplicate  groups. 

In  North  America  the  biplicate  group  is  not  found  in  the  Ordo- 
vician above  the  Lower  Trenton  except  in  the  Uppermost  Richmond 
of  Anticosti  Island.  Its  recurrence  in  North  American  early  Silu- 
rian points  to  its  existence  during  Middle  and  Upper  Trenton  and 
Cincinnatian  time  in  an  area  which  was  cut  off  from  North  American 


The  writer  had  access  to  about  200  specimens  from  the  Baltic 
province  of  Europe.  These  range  in  age  from  Lower  Middle  Ordo- 
vician (Kuckers)  into  the  Silurian.  A  uniplicate  species  was  found 
to  occur  in  the  Jewe,  and  one  specimen  was  found  which  occurred 
in  the  Upper  Ordovician  (FL).  All  the  other  species  belonged  to  the 
biplicate  group.. 

The  inaccessibility  of  the  literature  made  it  impossible  for  the 
writer  to  determine  the  limits  of  the  European  species  and  the  group 
to  which  they  belong.  The  figures  and  descriptions  by  Davidson 
and  other  authors  help  but  little.  Davidson's  figures  15a,  17,  18, 
19  *  represent  specimens  of  the  biplicate  type  from  the  Caradoc. 
The  Wenlock  species  (figs.  11,  11a)  are  also  of  the  biplicate  type  and 
seem  to  be  related  to  Platystrofhia  regvlaris  Shaler.  The  abundance 
of  this  group  throughout  European  Ordovician  and  its  limitation  to 
the  Lower  Trenton  and  early  Silurian  of  North  America  suggest  an 
invasion  from  that  area  which  was  followed  by  extinction  of  the 
invading  forms. 

The  Trenton  members  of  the  triplicate  group  belong  to  the  low- 
fold  subgroup  which  is  most  closely  related  to  the  ancestral  stock. 
Members  of  this  subgroup  persisted  into  the  Maysville,  but  by  the 
end  of  that  time  they  became  rare.  A  reincursion  in  Richmond  time 
brought  in  several  species  belonging  to  the  low-fold  subgroup  which 
are  scarcely  distinguishable  from  Trenton  forms.  Extreme  speciali- 
zation and  extinction  was  reached  in  late  Cincinnatian  and  early 
Silurian  time. 

The  high-fold  subgroup  originated  in  early  Maysville.  It  became 
the  predominant  type  in  Middle  Maysville  to  Middle  Richmond 

» British  FomD  Braohiopoda,  rol.  1,  pL  ». 
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time  and  marks  the  acme  of  specialization  which  was  reached  by  the 
genus. 

The  Ponderosa  subgroup  which  is  conspicuous  in  Maysville  and 
Lower  Richmond  time  represents  members  of  the  genus  which  ex 
pended  their  energy  in  acquiring  large  size  and  then  became  prema- 
turely old  while  the  race  as  a  whole  was  progressive. 

The  writer  was  unable  to  determine  the  relative  abundance  and 
stratigraphic  succession  of  European  members  of  the  genus. 

Davidson's  figures,  12,  13,  and  25 l  are  distinctly  of  the  triplicate 
type,  and  seem  to  be  related  to  Platystrophia  colbeinsis  Foerste. 
Figure  14  *  evidently  marks  a  retrograde  form  of  this  species  as  is 
indicated  by  the  one  plication  in  the  sinus. 

» Brltith  FowH  Bnchlopod*,  vol.  1,  pi.  tt. 
115690— 19— Proc.N.M.vol.56 26 
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DESCRIPTION  OF  SPECIES. 

1.  TTNIPLICATE  GBOTJP. 

PLATTSTBOPHU  UNIPLICATA,  Mir  m**m* 

Plate  42,  figs.  1,  2. 

Two  specimens  of  a  uniplicate  Platystrophia  were  found  in  the 
Trenton  of  Lake  Champlain.  They  are  small  and  have  low  rounded 
folds  on  which  are  two  plications  which  appear  to  originate  in  a  point 
at  the  beak  and  extend  to  the  frontal  margin  with  a  deep  widening 
furrow  between  them.  The  shallow  sinus  is  occupied  by  one  median 
plication  which  originates  at  the  beak  and  extends  to  the  frontal 
margin.    The  lateral  slopes  are  occupied  by  nine  plications. 

Measurements. — 8.2  mm.  along  the  hinge  line,  12  mm.  wide  across 
the  middle,  9  mm.  high,  7  mm.  thick,  5.5  mm.  sinal  width,  3  mm. 
sinal  depth,  1  mm.  fold  depth. 

Occurrence. — Trenton  limestone  near  Lake  Champlain,  New  York. 

Hohtype.— €at.  No.  66109,  U.S.N.M. 

S.  BIPLICATE  OBOUP. 


PLATTSTBOPHU  PKBCSDSNS.  mw  Wf*m. 

Rate  42,  figs.  7,  8. 

A  form  occurring  in  relatively  small  numbers  seems  to  represent 
an  intermediate  development  between  the  uniplicate  group  and  sub- 
group B  of  the  biplicate  group. 

It  has  three  plications  on  the  fold,  two  of  which  are  primary  and 
appear  to  originate  in  a  point  at  the  beak,  and  one  of  which  is  a 
secondary  plication  intercalated  in  a  median  position;  while  in  the 
sinus  there  are  two  seoondary  plications  which  have  originated  by 
the  bifurcation  of  the  primary  plication  at  the  beak. 

It  differs  from  Platystrophia  trentonensis,  new  species,  in  that  the 
median  plication  on  the  fold  has  not  bifurcated,  and  in  the  absence 
of  the  median  intercalated  plication  in  the  sinus. 

Occurrence. — Trenton  limestone,  Lake  Champlain,  New  York* 
Curdsville  limestone  of  the  Trenton  group,  Mercer  County,  Ey. 

Ortypes.— Cat.  Nos.  66111,  66112,  U.S.N.M. 


PLATTSTBOPHU  BJ9GULARI8  I 

Plate  42,  figf.  21,  22. 

Platyttrophia  reguiarii  8halbr,  Bull.  Mus.  Comp.  Zool.,  vol.  4, 1865,  p.  67. 

Shaler's  original  description  is  as  follows: 

Outline  much  the  same  as  that  of  other  membere  of  the  group.  Socket  valve  one- 
fourth  more  projectingthan  toothed  valve;  hinge  line  a  little  lees  than  diameter  of  ■hell, 
three-fifths  greater  than  distance  from  beak  to  border.    That  portion  of  the  : 
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occupied  by  the  fold  and  sinus  is  reentering,  the  depth  of  the  incurvation  being  about 
equal  to  the  elevation  of  the  umbo  above  the  hinge  line.  The  depressions  of  the  sinus 
is  occupied  by  only  two  plications  and  the  ridge  by  three  similar  folds.  On  either  side 
are  from  eight  to  nine  plications.    The  numbers  seem  invariable. 

The  muscular  area  of  the  toothed  valve  is  long  and  namw,  length  being  three  or 
four  times  the  width,  extending  nearly  to  the  center  of  the  valve — a  feature  in  which 
this  species  differs  from  its  representatives. 

Occurrence. — Gamachen  (Ellis  Bay)  and  Anticostian  (Gun  River) 
Junction  Cliff,  etc.,  Anticosta. 
Plesiotype.— No.  66108,  U.S.N.M. 

PLATTSTBOPHU  DAYTONKN8I8  <*Mr*a). 
Plate  42,  fig.  24. 

Orthii  biforata  var.  lynx  forma  daytonensis  Fokbstb,  Bull.  Bci.  Lab.,  Denison 

Univ.,  1, 1885,  p.  81,  pi.  13,  figs.  1-6. 
OrtkU  (Platyttrophia)  biforata  (pari)  Fobbsc*,  Geol.  Surv.  Ohio,  vol.  7,  1885,  p. 

579,  pi.  25,  fig.  8. 
Platystrophia  dayUmentU  Savagb,  Bull.  Geol.  Surv.  Illinois,  vol.  23, 1913,  p.  76, 

pi.  4,  *%.  8. 

The  shell  is  small,  wider  than  long  with  a  subquadrate  outline. 
The  hinge  line  about  equals  the  width  across  the  middle.  The  fold 
bears  three  plications.  Two  originate  in  a  point  at  the  beak,  the 
third  is  intercalated  in  a  median  position  when  the  shell  is  about  1 
mm.  long.  There  are  two  plications  in  the  sinus.  As  the  posterior 
portion  of  the  pedicle  valve  of  the  one  specimen  was  broken  away 
nothing  definite  can  be  said  as  to  their  origin,  but  it  is  inferred  from 
other  specimens  which  have  a  like  plication  pattern  on  the  fold,  that 
the  two  originate  by  the  bifurcation  of  a  primary  plication  at  the 
beak.  The  lateral  slopes  are  occupied  by  nine  roundish  plications 
which  are  separated  by  their  own  width. 

Measurements. — 18.5  mm.  along  the  hinge  line,  18.5  mm.  wide 
across  the  middle,  14.2  mm.  high,  13  mm.  thick,  8  mm.  Anal  width, 
6.7  mm.  sinal  depth,  2.5  fold  depth. 

Occurrence. — Brassfield  formation,  Dayton,  Ohio;  Hanover,  In- 
diana; Cumberland  Gap,  Tennessee;  Collinsville,  Alabama;  Nelson 
County,  Kentucky.  Edgewood  formation;  Edgewood  and  Louisi- 
ana, Missouri;  Theber,  Illinois. 

Plesiotypes.—Cht.  No.  66114,  U.S.N.M. 

PLATYSTROPHIA  DAYTONENSIS  LAURELENSI8,  «ew  rmriety. 

Plate  42,  figB.  42,  43. 

This  variety  is  distinguished  from  the  Brassfield  specimens  by  its 
smaller  size  and  narrower  form. 

Measurements. — 13  mm.  along  the  hinge  line,  14  mm.  wide  across 
the  middle,  12  mm.  high,  11  mm.  thick  (estimated),  18  mm.  sinal 
width,  6  mm.  sinal  depth,  2  mm.  fold  height. 
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Occurrence. — Niagara    group:  Laurel    limestone,    St.    Paul    and 
Heatons  Branch,  East  of  St.  Omar,  Indiana. 
Cotypes  — Cat.  No.  66116,  U.S.N.M. 

b.  8VB0BQUF  B— TBXVTOV  BPXODtS. 
PLATYSTROPHIA  TRRNTONSNSI8,  aew  f  el— . 
Plate  42,  figs.  3-6. 
Platystropltia  biforata  Grabau  and  Shimbr,  North  American  Index  Fossils,  vol. 
1, 1903,  p.  258.— Comings  (part),  Amer.  Joum.  8ci.,  ser.  4,  vol.  15, 1903,  p.  41. 

In  the  Trenton  limestone  occurs  a  long  hinged  form  which  has 
the  plication  pattern  of  the  Biplicate  group.  The  hinge  line  is 
equal  to  or  greater  than  the  width  across  the  middle.  The  fold  is 
scarcely  elevated  above  the  convexity  of  the  brachial  valve,  and  it 
bears  four  plications  of  equal  strength.  The  sinus  of  the  pedicle 
valve  is  moderately  deep  and  bears  three  plications  of  equal 
strength.  There  are  twelve  to  fifteen  plications  on  the  lateral 
slopes. 

This  species  has  some  resemblance  to  Platystroplda  amocna  longi- 
cardinalis,  new  variety,  but  the  latter  species  belongs  to  the  tripli- 
cate group. 

Measurements, — 16.7  mm.  along  the  hinge  line,  16  mm.  across  the 
middle,  12.3  mm.  high,  11  mm.  thick,  7.4  mm.  sinal  width,  4.7  mm. 
sinal  depth,  0.7  mm.  fold  height. 

Occurrence. — Trenton  group.  Prosser  limestone  at  Fountain  and 
Montorville,  Minnesota,  and  at  Decorah,  Iowa.  Curdsville  lime- 
stone at  Troy,  Kentucky.  Trenton  limestone  at  St.  Joseph  Island, 
Lake  Huron. 

Coiypes  — Cat.  Nos.  39052,  66097,  U.S.N .M. 

PLATYSTROPHIA  TRKNTONKNSIS  CHAMPLAINKN&IS,  Mir  ratty. 

Plate  42,  figs.  9-11. 
Platyetrophia  biforata  Cumings  (part),  Amer.  Joum.  Sci,  ser.  4,  vol.  15,     1903, 
p.  41. 

In  the  Trenton  limestone  of  Lake  Champlain  is  a  small  form  which  re- 
sembles Platystrophia  degantula,  new  species  in  the  shape  of  the  shell 
but  the  forms  are  easily  distinguished  by  their  plication  patterns. 

This  variety  differs  from  typical  specimens  of  the  species  in  pos- 
sessing a  much  shorter  hinge-line  and  in  a  tendency  toward  obsoles- 
cence of  plications  next  to  the  cardinal  angles. 

Occurrence. — Trenton  limestone,  near  Lake  Champlain,  New  York. 

Hohtype.— Cat.  No.  66099,  U.S.N.M. 

PLATYSTROPHU  TRENTONENSffi  PERPLANA,  Mir  faifety. 

Plate  42,  figs.  12-14. 
Platystrophia  biforata  Wbller,  Pal.  New  Jersey,  vol.  3,  1903,  p.  153,  pi.  9,  figs. 
25-28. 

This  variety  is  distinguished  from  other  members  pf  the  species 
by  its  greater  width  and  height  and  thinner  form.    The  fold  is 
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broad  and  low  and  the  sinus  broad  and  shallow.  Nine  plications 
occupy  the  lateral  slopes.  The  hinge  line  generally  equals  the  width 
across  the  middle,  but  it  may  be  somewhat  less  than  the  width. 

Measurements. — 18  mm.  along  the  hinge  line,  18.5  mm.  wide 
across  the  middle,  12.5  mm.  high,  8.5  mm.  thick,  10  mm.  sinal 
width,  2.5  mm.  fold  height. 

Occurrence. — Trenton  group.  Curdsville  limestone:  Mercer 
County,  Shyrock's  Ferry  and  Bergen,  Kentucky;  and  Crossville 
Quadrangle,  Tennessee.  Prosser  limestone  at  Fountain,  Minnesota: 
Jacksonburg  limestone,  New  Jersey. 

Cotypes.— Cat.  Noe.  66093,  66095,  U.SJJ.M. 

0.  STTBOmOXTP  C. 
PLATTSTSOPHIA  BKACHYNOTA  (SUM). 

Plate  42,  figB.  25-28. 

Ddtkyri*  brackynota  Hall,  Geol.  New  York,  Rept.  4th  Dirt.,  1843,  p.  70,  fig.  & 
OrOtis  btforata  Nbttelroth,  Kentucky,  Fobs.  Sheila,  1889,  p.  35,  pi.  29,  figs. 

18^22. 
Spirtfer  btforatus  var.  lynx  Hall,  Pal.  New  York,  vol.  2, 1852,  pi.  22,  fig.  1. 
OrthU  lynx  Chapman,  Canadian  Journ.,  new  eer.,  vol.  8, 1863,  p.  199,  fig.  185. 

This  species  is  about  the  size  of  Platystrophia  daytonensis,  but  it 
always  has  a  shorter  hinge  line  and  a  greater  number  of  plications 
on  the  fold  and  sinus.  After  the  one  plication  in  the  sinus  has  bi- 
furcated a  lateral  plication  is  added  on  each  of  the  sinal  slopes, 
while  on  the  fold,  the  intercalation  of  the  median  plication  is  fol- 
lowed by  the  bifurcation  of  the  primary  plications.  Seven  and 
eight  plications  occupy  the  lateral  slopes. 

Measurements. — 17.3  mm.  along  the  hinge;  20.4  mm.  wide  across 
the  middle;  14.5  mm.  high;  11  mm.  sinal  width;  6  mm.  sinal  depth; 
3.5  mm.  fold  height. 

Occurrence. — Clinton  group  of  New  York.  Brassfield  limestone. 
Nelson  County,  Kentucky.  Niagara  Group.  Reynolds  Basin,  Niag- 
ara County,  New  York.    Louisville  limestone,  Louisville,  Kentucky. 

PUsiotypcs.-* Cat.  Nos.  39046,  51348,  U.S.N.M. 

PLATTSTBOPHU  SBVCBSATA  (Iterate). 
Plate  42,  fig.  23. 

Platystrophia  btforata  var.  lynx  forma  rewrmita  Fobrstb,  Boll.  8d.  Lab.  Deni- 

son  Univ.,  vol.  1, 1885,  p.  81,  pi.  13,  fig.  7. 
Orthis  (Platystrophia)  btforata  (part)  Fobrstb,  Pal.  Ohio,  vol.  7,  1895,  p.  579, 

pi.  25,  ^g.  8. 

This  was  described  by  Foerste  as  follows: 

Shell  attaining  a  fair  sice,  the  dorsal  valve  a  little  larger;  ahell  wider  than  long, 
with  a  subquadrate  outline;  no  very  gibbons  forms  have  as  yet  been  found ;  hinge  line 
less  than  the  greatest  breadth  of  the  valves;  cardinal  extremities  obtusely  angular; 
lateral  margins  rather  sinuous  near  the  hinge-line,  rounding  to  the  front,  where  it  is 
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somewhat  sinuously  rounded  at  the  junction  of  the  mesial  sinus  and  fold.  Beaks 
nearly  equal,  incurred  and  approximate,  sometimes  almost  touching;  cardinal  areas 
nearly  equal. 

Dorsal  valve  more  convex  than  the  ventral,  its  greatest  convexity  being  near  the 
middle.  Mesial  fold  rather  rounded,  arising  near  the  beak,  becoming  more  prominent 
as  it  extends  forward,  with  rounded  sides;  beak  projecting  beyond  the  hinge  margin, 
strongly  incurved;  cardinal  area  directed  backward,  somewhat  incurved;  foramen 
broad,  triangular  and  not  closed  by  the  cardinal  process. 

Ventral  valve  of  a  mesial  sinus,  beginning  near  the  beak,  extending  forward,  ter- 
minating in  a  rounded  projection  which  continues  the  curvature  of  the  shell  and  thus 
produces  a  sinuous  outline  for  the  front  edge  of  the  shell.  Surface  of  the  valve  rounded 
into  the  moderately  concave  sinus.  Beak  less  strongly  incurved  than  that  of  the 
dorsal  valve.  Cardinal  area  incurved  and  directed  backward,  less,  however,  than  that 
of  the  other  valve.  Foramen  triangular,  wider  than  high;  hinge  teeth  moderately 
prominent  and  trigonal;  muscular  cavity  oblong,  little  more  than  one  third  the  length 
of  the  shell,  lateral  margins  parallel,  well  denned  by  the  dental  ridges.  On  either  side 
of  this  cavity  are  a  number  of  short  striae,  which  are  arranged  in  longitudinal  lines 
following  about  the  direction  of  the  plications. 

Surface  of  each  valve  with  rounded,  radiating  plications,  from  24  to  36  in  number, 
of  which  4  to  6  occupy  the  mesial  sinus,  and  5  to  7  (in  one  specimen  10  or  11)  the  mesial 
fold.  In  the  sinus  two  plications  begin  at  the  beak,  two  additional  ones  are  immedi- 
ately added,  and  later  one  or  two  more  at  one-third  or  one-half  the  length  of  the  shell 
from  the  beak.  On  the  mesial  fold  three  plications  originate  at  the  beak,  to  which 
two  more  are  added  at  one-fourth  the  length  of  the  shell  from  the  beak;  later  two  more 
appear  and  in  one  specimen  in  hand  10  or  11  plications  are  more  or  less  distinctly 
shown.  The  plications  in  the  sinus  and  on  the  fold  branch  in  all  specimens  as  described 
above;  the  lateral  ones,  10  to  15  in  number,  are  almost  always  simple.  Lines  of 
growth  not  shown  in  the  specimens  found.  Well  preserved  specimens  under  the 
microscope  show  numerous  minute  granules,  arranged  in  regular  rows  across  the 
plications. 

Occurrence — Brassfield  limestone;  Dayton,  Ohio. 
PUiirtype.— Cat.  No.  48626  U.S.N.M. 

d.  SOTMnOTTPB. 
PLATTSTSOPHIA  HBKM1TAGEN8I8,  mw  jjibIm. 

Plate  42,  figs.  15-19. 

This  represents  a  speoies,  the  types  of  whioh  were  collected  from 
the  Hermitage  limestone  of  Auburn,  Tennessee.  It  is  a  thin,  long- 
hinged  form  with  subequally  convex  valves.  The  species  resembles 
Flatystrophia  exten$a,  new  species,  in  general  physiognomy,  but  the 
latter  belongs  to  the  Triplicate  Group. 

In  the  nepionic  stage  there  is  one  plication  in  the  sinus  and  two  on 
the  fold  which  appear  to  originate  in  a  point  at  the  beak.  The  neanic 
stage  is  initiated  by  the  bifurcation  of  the  plication  in  the  sinus  and 
on  the  fold  this  development  is  marked  by  the  intercalation  of  a 
median  secondary  plication.  After  a  slight  interval  of  growth  a 
plication  is  intercalated  in  a  median  position  in  the  sinus,  and  a  little 
later  a  plication  is  implanted  on  each  of  the  sinai  slopes,  while  on  the 
fold  first  the  median  plications  and  then  the  primary  plications 
bifurcate. 
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Some  specimens  do  not  show  a  further  development  but  the 
greater  number  show  that  the  median  plication  in  the  sinus  has 
bifurcated  and  a  seventh  plication  is  intercalated  on  the  fold  in  a 
median  position. 

There  are  9  to  13  somewhat  round  plications  on  the  lateral  slopes. 
The  slopes  of  the  pedicle  valve  are  almost  flat  or  slightly  concave; 
those  of  the  brachial  valve  are  slightly  convex.  The  fold  is  low  and 
broad  and  the  sinus  is  shallow.  The  characteristic  granular  markings 
of  the  surface  are  unusually  distinct. 

Measurements. — 27.4  mm.  along  the  hinge,  24  mm.  wide  across  the 
middle,  14.4  mm.  high,  10  mm.  thick,  9  mm.  sinal  width,  4.2  mm 
sinal  depth,  1.2  mm.  fold  height. 

Occurrence. — Trenton  group.  Hermitage  limestone;  Pay  ton's 
Creek,  6  miles  northwest  of  Carthage,  and  Auburn,  Tennessee. 

Cotypes.— Cat.  Nos.  66100,  66101,  U.S.N.M. 

8.  TRIPLICATE  GBOTTP. 

a.  LOW  FOLD  SUBGROUP. 

PLATT8TBOPHU  KXTBNa*,  m  iptdBi. 

Hate  42,  figs.  39-41. 

Associated  with  Platsysirophia  hermitagensis  is  a  species  with  the 
same  general  physiognomy.  Its  distinguishing  characteristic  is  the 
plication  pattern  of  the  fold  and  sinus  which  places  it  with  the 
Triplicate  group. 

The  hinge  line  varies  from  nearly  as  great  to  greater  than  the  width 
of  the  shell  across  the  middle.  The  valves  are  subequally  convex. 
The  slopes  of  the  brachial  valve  are  flattish,  with  a  tendency  to 
become  concave;  those  of  the  pedicle  valve  are  convex.  There  are 
9  to  13  round  plications  on  the  lateral  slopes,  which  are  separated  by 
furrows  of  their  own  width. 

Two  specimens  were  found  in  the  Decorah  shale  near  Fennemore, 
Tennessee,  which  are  referred  to  this  species.  However,  they  have 
proportionally  longer  hinge  lines  and  more  ventricose  forms  than  the 
Trenton  specimens. 

A  specimen  measures  21  mm.  along  the  hinge,  20.5  mm.  wide  across 
the  middle,  12  mm.  high,  8.8  mm.  thick,  7.5  mm.  sinal  width,  2.7  mm. 
sinal  depth,  1  mm.  fold  height. 

Occurrence. — Trenton  group:  Hermitage  limestone  at  Hartsville 
and  Auburn,  Tennessee.  Black  River  group:  Decorah  shale  4 J 
miles  north  of  Fennimore,  Wisconsin. 

Cotypes.— €at.  Nos.  66102,  66103,  U.S.KM. 

PLATYSTBOPHU  ELEGANTULA,  mw  ■Mdai. 

Plate  48,  figs.  44-47. 
The  types  of  this  species  were  f ound  in  the  Bigby  limestone  of  the 
Trenton  group  at  Frankfort,  Kentucky,  and  vicinity.    It  is  common 
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at  various  localities  in  Kentucky  and  Tennessee  and  was  found  to  be 
present  in  New  York. 

The  species  is  characterized  by  its  small  size  and  subglobose  form. 
The  hinge  line  is  always  less  than  the  greatest  width.  The  slopes  are 
convex  and  are  covered  by  nine  fine  rounded  plications  which  are 
separated  by  furrows  of  their  own  width.  The  fold  is  low  and  the 
sinus  shallow.  Both  the  fold  and  sinus  become  progressively  wider 
toward  the  front. 

Near  the  beak  there  are  three  plications  in  the  sinus  and  four  on  the 
fold.  When  the  shell  has  reached  a  length  of  about  6  mm.,  plications 
are  added  by  implantation  in  the  sinus  and  bifurcation  on  the  fold, 
sometimes  between  the  original  plications  and  sometimes  on  the 
slopes. 

This  species  differs  from  Platyetrophia  amoena,  new  species,  in  its 
shorter  hinge  and  in  that  there  are,  as  a  rule,  more  than  three 
plications  in  the  sinus  and  four  on  the  fold.  The  latter  species  shows 
a  tendency  toward  the  loss  of  plications  rather  than  the  addition  of 
them. 

All  species  of  Platystrophia  show  a  tendency  to  produce  mutations 
which  develop  many  plications  on  the  fold  and  sinus.  This  species 
seems  to  have  developed  from  one  of  these  mutations. 

Occurrence. — Trenton  group:  Bigby  limestone  at  Frankfort,  Ken* 
tucky,  and  vicinity,  and  Hartsville,  Tennessee.  Trenton  group  at 
ElBsburg,  New  York. 

Cotypes.— Cat.  No.  24244,  U.S.N.M. 

PLATYSTROPHIA  ELBGANTULA  TRIPUGATA,  mw  Tarirtj. 

Plate  43,  fig.  48. 
Platy8tropkia  lynx  Cumdws,  Amer.  Journ.  Sci.,  ser.  4,  vol.  15, 1903,  p.  41. 

This  variety  has  all  the  characteristics  of  the  types  except  that 
there  are  only  three  plications  in  the  sinus  and  four  on  the  fold.  It 
resembles  the  shorter  hinged  mutations  of  Platystrophia  amoena, 
new  species,  and  may  prove  to  be  a  variety  of  that  species. 

Occurrence. — Trenton  group:  Bigby  limestone,  Duckers  and 
Frankfort,  Kentucky;  Nashville,  Tennessee.  Trenton  limestone, 
Ellisburg  and  Trenton  Falls,  New  York,  and  in  Baffin  Land. 

Hohtype.—C*t.  No.  66126,  U.S.N.M. 

PLATYSTROPHIA  ELBGANTULA  AMPUSULCATA.  new  rariety. 

Plate  43,  fig.  49. 

This  represents  a  variety  of  Platystrophia  degantvla  with  a  decid- 
edly shorter  hinge  line  than  typical  specimens  and  a  broader  fold  and 
sinus  which  bear  more  numerous  plications. 

Measurements. — 11.2  mm.  along  the  hinge,  18.5  mm.  wide  across 
the  middle,  13.5  mm.  high,  12.3  mm.  thick,  10  mm.  ainal  width,  and 
6.8  mm.  sinal  depth. 
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Occurrence. — Trenton  group:    Bigby  limestone,  Frankfort,  Ken- 
tucky.   Trenton  limestone,  Ellisburg,  New  York. 
Cotypes.— Cat.  No.  66124,  U.S.N.M. 


PLATY8TBOPHIA  AMOENA,  warn  < 

Plate  43,  figs.  1-8. 

PlatystropMa  lynx  Cumings,  Amer.  Journ.  8ci.,  ser.  4,  vol.  15, 1903,  pp.  20,  22,  24, 

figB.  8,  10. 
Ortkis  Hforata  Hall  and  Clarke,  Pal.  New  York,  vol.  8,  pt.  1, 1892,  pi.  5B,  fig.  10. 

This  is  a  thin  transverse  species  with  subequally  convex  valves. 
The  hinge  line  is  as  long  or  nearly  as  long  as  the  width  across  the 
middle.  The  fold  is  low  and  spreading  and  the  sinus  is  shallow.  The 
fold  is  occupied  by  four  and  the  sinus  by  three  plications.  There  are 
nine  plications  on  the  lateral  slopes. 

This  species  resembles  PlatystropMa  deganhda,  new  species,  but  it 
lacks  the  curved  plications  on  the  lateral  slopes,  and  it  has  a  longer 
hinge  line  than  that  species.  A  much  thicker  variety  is  found  at 
various  localities  associated  with  typical  specimens.  The  thickness 
may  become  as  great  as  or  greater  than  the  height.  Shells  of  this 
type  are  abundant  at  Trenton  Falls,  New  York,  and  for  these  the 
name  PlatystropMa  amoena  robusta  (pi.  43,  figs.  14-17,  Cat.  No.  66091, 
U.S.N.M.)  is  suggested. 

Measurements. — 13  mm.  along  the  hinge  line,  14  mm.  wide  across 
the  middle,  10  mm.  high,  6.3  mm.  thick,  5.5  mm.  sinal  width,  2  mm* 
sinal  depth,  0.7  mm.  fold  depth. 

Occurrence. — Trenton  group.  Bigby  limestone,  Versailles,  Frank- 
fort, Lexington,  Benson  Station,  etc.,  Kentucky.  Trenton  limestone 
of  Trenton  Falls,  New  York.  Prosser  limestone  of  Cannon  Falls  and 
Warsaw,  Minnesota.    Cynthiana  formation,  Tennessee. 

Cotypes.— Cat.  Nos.  39057,  48612,  48615,  66072,  66076,  66091, 
U.S.N.M. 

PLATYSTROPHIA  AMOENA  LONGKABDINAU8,  mw  Tari*y. 

Plate  43,  figs.  9-13. 

The  distinguishing  characteristic  of  this  variety  is  the  great  width 
in  reference  to  the  height.  The  hinge  line  always  forms  the  greatest 
width  and  the  cardinal  extremes  are  acuminate  and  thin.  The  thin- 
ness is  due  to  the  compression  of  the  slopes  of  both  valves. 

Owing  to  the  long  hinge  line  this  variety  resembles  Platystrophia 
trentonensis,  new  species,  but  the  plications  of  the  latter  species  place 
it  with  the  biplicate  group  of  shells,  while  this  species  belongs  to  the- 
triplicate  group. 

Measurements. — 15  mm.  along  the  hinge,  12  mm.  wide  across  die- 
middle,  8.2  mm.  high,  7  mm.  thick,  5.5  mm.  sinal  width,  3.8  mm.. 
sinal  depth,  1  mm.  fold  height. 
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Occurrence. — Trenton  group:  Prosser  limestone,  Oshkosh,  Wiscon- 
sin; Warsaw,  Fountain,  and  Cannon  Falls,  Minnesota;  Curdsville 
limestone:  Mercer  County,  Kentucky.  Trenton  limestone:  Trenton 
Falls,  New  York. 

Cotypes.— Cat.  Nos.  24805,  66083,  U.S.N.M. 


PLATYSTROPHU  GLOBOSA,  mw  i 

Plate  43,  figB.  18-22. 

This  is  a  globose  species  with  the  convexity  nearly  equaling  the 
width  and  height.  The  hinge  line  about  equals  the  width  across  the 
middle,  but  it  may  be  a  little  less  or  a  little  greater.  The  lateral  slopes 
are  abrupt.  A  slight  compression  of  the  slopes  of  the  pedicle  valve 
produces  a  concavity  next  to  the  cardinal  angles;  the  fold  is  low  and 
somewhat  flaring  toward  the  front;  the  sinus  is  broad  and  moder- 
ately deep,  the  depth  being  due  to  a  slight  elevation  of  the  inner  edges 
of  the  lateral  slopes  of  the  pedicle  valve.  There  are  three  subequal 
plications  in  the  sinus,  .four  on  the  fold,  and  nine  on  each  of  the 
lateral  slopes. 

This  species  has  the  general  physiognomy  of  Plotystrophia  cra$8a, 
but  it  has  a  low,  spreading  fold,  is  smaller,  and  has  invariably  eight 
or  nine  plications  on  the  lateral  slopes.  The  plications  of  the  fold  and 
sinus  are  subequal  while  in  Plotystrophia  crassa  the  lateral  plications 
of  the  fold  and  sinus  are  weak  or  have  disappeared. 

Measurements. — 18  mm.  along  the  hinge  line,  17.7  mm.  across  the 
middle,  15.8  mm.  high,  15.2  nun.  thick,  11.5  mm.  sinal  width,  5.7 
mm.  sinal  depth,  2  mm.  fold  height. 

Occurrence.— -Trenton  group:  Bigby  limestone:  Nashville,  Tennes- 
see.   Trenton  limestone:  Ellisburg,  New  York. 

Cotypes.— Cut.  Nos.  66119,  66120,  U.S.N.M. 

PLATYSTBOPHU  RHYNCHONELLIFORMIS,  mw  iptdBi. 

Plate  42,  figs.  36-38. 

This  represents  a  small,  short  hinged,  globose  species  with  a  moder- 
ately elevated  and  compressed  fold.  There  are  three  plications  in 
the  sinus  and  four  on  the  fold  which  have  the  pattern  of  the  Tripli- 
cate Oroup.  Six  and  seven  plications  occupy  the  lateral  slopes.  The 
slopes  of  the  brachial  valve  are  strongly  convex  in  the  umbonal  region. 
They  descend  rapidly  to  the  cardinal  and  lateral  and  less  rapidly 
toward  the  frontal  margin.  The  slopes  of  the  pedicle  valve  are  con- 
vex next  to  the  sinus  and  become  flat  or  concave  next  to  the  cardinal 
extremes. 

Measurements. — 7.2  mm.  along  the  hinge  line,  13  mm.  wide  just 
below  the  middle,  10.1  mm.  high,  9.4  mm.  thick,  7.2  mm.  sinal  width, 
4.5  mm.  sinal  depth,  2.8  mm.  fold  depth. 

Occurrence. — Trenton  limestone  at  Ellisburg,  New  York. 

Cotypes—  Cat.  No.  66106,  U.S.N.M. 
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PLATYSTBOPHIA  COLBIBNSIS  ] 

Plate  44,  figi.  8-11. 

Platystropftia  colbienti*  Fobbste,  Bull.  8d.  Lab.  Deniaon  Univ.,  vol.  16,  1910, 

p.  66,  pi.  4,  figi.  2A-B. 
Platystrophia  of  colbxemis  Fobrstb,  Journ.  Cincinnati  Soc.  Nat.  Hist.,  vol.  21, 

1914,  p.  131. 

In  the  Upper  Trenton  of  Kentucky  and  Tennessee  occurs  the  species 
which  Doctor  Foerste  has  described  as  Plaiystrophia  coDnensis.  The 
fold  is  slightly  elevated  and  slightly  oompressed;  the  sinus  is  shallow. 
Four  subequal  plications  occupy  the  fold;  they  have  originated  by 
the  bifurcation  of  the  two  primary  plications  at  the  beak.  There  are 
three  subequal  plications  in  the  sinus;  one  is  primary  and  occupies  a 
median  position;  two  are  lateral,  secondary  plications  which  are  im- 
planted on  the  slopes  of  the  sinus  at  about  1.5  mm.  from  the  beak. 
There  are  9  to  11  plications  on  the  lateral  slopes.  Young  specimens 
have  subequally  convex  valves,  but  the  brachial  valve  of  older  speci- 
mens is  quite  ventricose. 

This  species  is  larger  than  Plaiystrophia  amoena  new  species  and 
the  fold  is  slightly  compressed,  while  the  fold  of  that  species  becomes 
progressively  wider  as  it  approaches  the  frontal  margin. 

Measurements. — 20.6  mm.  along  the  hinge  line,  21.6  mm.  wide 
across  the  middle,  15.3  mm.  high,  14.4  mm.  thick,  9  mm.  sinal  width, 
6.5  mm.  sinal  depth,  2  mm.  fold  depth. 

Occurrence. — Trenton  group:  Cynthiana  limestone:  Between  Colby 
and  Winchester,  Paris,  Lexington,  Frankfort,  etc. ,  Kentucky.  Catheys 
formation:  Edgefield  Junction  and  Nashville,  Tennessee. 

Plesiotypes.—C&t.  Nos.  34231,  48614,  U.S.N.M. 

PLATYSTBOPHIA  COLMENSIS-MUTATA  ffocrste. 

Hate  44,  fig.  12. 

Platystropkia  colbimti*  mutata  Foerste,  Bull.  Sci.  Lab.  Denison  Univ.,  vol.  16, 
1010,  p.  66,  pi.  4,  figs.  8*4. 

Among  the  specimens  representing  Platystropkia  colbiensis  there  are 
thinner  and  somewhat  higher  and  broader  shells  with  more  than  four 
plications  on  the  fold  and  more  than  three  in  the  sinus.  The  number 
varies  generally  from  five  to  six  on  the  fold  and  four  to  five  in  the 
sinus.  The  increase  is  effected  by  the  bifurcation  of  the  lateral  pli- 
cations of  the  fold  and  by  implantation  on  the  slopes  of  the  sinus. 
One  specimen  has  eight  plications  on  the  fold  and  seven  plications  in 
the  sinus.  In  this  case  both  the  median  and  lateral  plications  of  the 
fold  have  bifurcated  and  tertiary  plications  have  been  implanted  on 
the  slopes  of  the  sinus  and  between  the  primary  and  secondary 
plications. 
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Occurrence. — Trenton  group:  Greendale  beds:  Pleasant  Valley  and 
Winchester,  Kentucky.  Catheys  limestone:  Nashville,  Mount  Pleas- 
ant, and  near  Gallatin,  Tennessee. 

Plesiotype  — Cat.  No.  65914,  U.S.N.M. 

PLATYSTROPHIA  PRECURSOR  Ftonto. 

Plate  44,  figs.  1-4, 17-20. 

Platyitropkia  colbiensii  precursor  Foerstb,  Boll.  Sci.  Lab.  Denieon  Univ.,  toI.  16, 
1910,  p.  67,  pi.  41,  Gg.  1. 

This  abundant  Upper  Trenton  fossil  is  represented  by  larger  speci- 
mens than  are  usually  found  at  this  horizon.  It  is  a  transverse  form 
with  a  low  fold  and  shallow  sinus  bearing  subequal  plications.  The 
lateral  slopes  are  occupied  by  nine  plications.  The  slopes  of  the 
brachial  valve  are  convex  in  the  two-thirds  next  to  the  fold,  and 
slightly  concave  in  the  one-third  next  to  the  cardinal  extremes.  The 
slopes  of  the  pedicle  valve  are  convex  next  to  the  sinus  and  become 
concave  next  to  the  cardinal  extremes. 

Specimens  having  the  same  general  aspect  occur  at  various  horizons 
in  the  Maysville  and  Richmond.  Platystrophia  sublaticosta,  new 
species,  of  the  Bellevue  and  Corryville  beds,  differs  from  it  in  having 
seven  plications  on  the  lateral  -elopes.  4  Platystrophia  laticosta  and 
Platystrophia  cypha  are  thicker  and  more  compressed;  they  also  have 
dwarfed  lateral  plications  on  the  lateral  slopes  of  the  fold  and  sinus, 
while  in  this  species  the  plications  are  subequal.  Platystrophia  pre- 
cursor  is  less  ventricose  and  has  a  greater  height  than  Platystrophia 
darJcsviUensis  of  the  Waynesville  formation.  It  has  many  character- 
istics in  common  with  Platystrophia  anwieana,  but  the  latter  has  a 
deeper  sinus. 

By  selection  it  is  possible  to  differentiate  from  among  numerous 
specimens  of  Platystrophia  precursor  a  small  number  of  indivyj 
which  have  a  somewhat  higher  fold  and  deeper  sin^^-sSggested. 
specimens  the  varietal  name,  profunda  (pi.  44,  fi^^mm.  wide  aoross 

Measurements. — 27.3  mm.  along  the  ljfflck,  11.9  mm    s^d  width, 
the  middle,  18.5  mm.  high,  16  migight. 
6.5  mm.  sinal  depth,  2.7  mmpf'^ynthiana  limestone:  Between  Colby 

Occurrence.— Trenton ^between  Millerburg  and  Pleasant  Valley, 
and  Winchester,  and  ^Jrmation:  Nashville,  Columbia,  three-fourths 
Kentucky.    Catheys  frf  eto#>  Tennessee, 
mile  east  of  Aspen  Hijjos#  34247,  48611,  65893,  U.S.N.M. 

Plesiciypes. — Cat.  > 

4QPHIA  PRECURSOR  LATIFORMIS,  mw  TMtoty. 
PLATYS'  _.         .  .    A       _  ._ 

Plate  44,  figs,  5-7. 

i  differentiate  from  the  typical  specimens  of  this 
It  is  possible  t^ber  which  are  thinner  and  decidedly  wider  in 
species  a  large  ±e  height, 
proportion  to  f 
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Platystrophia  foerstei,  new  species,  of  the  Anaheim  formation  has 
the  same  general  physiognomy,  but  the  latter  species  is  usually  nar- 
rower and  has  a  deeper  sinus  than  this  variety. 

Measurements. — 25.3  mm.  along  the  hinge  line,  22  mm.  wide  across 
the  middle,  15.5  mm.  high,  12.3  nun.  thick,  10  mm.  sinal  width,  5  mm. 
sinal  depth,  1.9  mm.  fold  depth. 

Occurrence. — Trenton  group:  Catheys  limestone:  Nashville,  Wil- 
jiamsport,  Columbia,  and  Maury  County,  Tennessee. 

Cotypes.— €at.  No.  65985,  U.S.N.M. 

PLATT8TBOPHU  PSBCUBSOB  ANGUSTATA.  mw  rmriety. 

Plate  44,  figs.  13-16. 

A  small  number  of  individuals  may  be  selected  from  among  the 
typical  specimens  which  are  narrower,  thicker,  and  have  a  higher, 
more  compressed  fold.  They  have  the  physiognomy  of  Platystrophia 
moritura  (Turnings,  of  the  Upper  Richmond  of  Kentucky,  Indiana,  and 
Ohio,  but  are,  however,  narrower,  have  a  shallower  sinus  and  some- 
what rounder  plications. 

Measurements. — 24.3  mm.  along  the  hinge  line,  25.5  mm.  wide 
across  the  middle,  18.  7  mm.  high,  17.5  mm.  thick,  13  mm.  sinal 
width,  10  mm.  sinal  depth,  45  mm.  (old  depth. 

Occurrence. — Trenton  group.  Catheys  limestone:  Nashville,  Co- 
lumbia, and  Tullahoma,  Tennessee.  Prosser  limestone:  Hader, 
Goodhue  County,  Minnesota  (referred  to  this  variety  doubtfully). 

Cotypes.— €at.  Nos.  65888,  65890,  48642,  U.S.N.M. 

MAYSVILLE  AND  RICHMOND  SPECIES. 

PLATTSTBOPHIA  JUVKNIS,  aew  jmcIm. 

Plate  43,  figs.  36-41. 

This  is  a  sub-equally  convex  transverse  species  with  a  low  fold 
bearing  four  plications  which  originate  by  the  bifurcation  of  two  pri- 
mary piKs»*tions  at  the  beak,  and  with  a  shallow  sinus  which  bears  three 
plications,  of  wiu^  one  jg  primary  and  occupies  a  median  position, 
and  two  are  secondary  u*»mlanted  plications  occupying  lateral  posi- 
tions on  the  sinal  slopes.  Thbyjateral  slopes  of  the  brachial  valve 
are  flatly  convex  and  those  of  the  pt*<ftcle  valve  flatly  convex  and 
those  of  the  pedicle  valve  flatly  concave.^-iThey  bear  seven  and  eight 
plications.  The  hinge  line  is  generally  somewhat  less  than  the  width 
across  the  middle  but  may  equal  this  width.  Trhe  cardinal  areas  nar- 
row rapidly  toward  the  cardinal  extremes.  'Che  shell  varies  from 
thin  to  strongly  convex.  \ 

Platystrophia  juvenis  resembles  Platystrophia  pLmdplicata.  Typi- 
cal specimens  are  readily  distinguished  from  that  slpecies  by  the  more 
numerous  and  more  closely  spaced  plications,  andTby  the  absence  of 
curved  lateral  plications. 
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Measurements. — 12  mm.  along  the  hinge  line,  14.5  mm.  across  the 
middle,  9.6  mm.  high,  7  mm.  thick,  5.4  mm.  sinal  width,  4.7  mm. 
sinal  depth,  2  mm.  fold  depth. 

Occurrence. — Maysville  group.  Near  the  base  of  the  Fairmount 
beds;  Newport  and  Covington,  Kentucky. 

Cotypes.— Cat.  No.  65946,  U.S.N.M. 

PLATYSTROPHIA  PAUCIPLICATA  Cuming*. 

Plate  47,  figs.  13-15. 

Platy8trophia  lynx  pauciplicata  Cumin gs,  Amer.  Journ.  Sci.,  eer.  4,  vol.  15,  1903, 
p.  23,  figs.  9bis. 

Professor  Cumings  has  described  this  small  pauciplicate  form  from 
the  Maysville  of  Cincinnati,  Ohio.  It  varies  from  thin  to  strongly 
convex.  The  low,  slightly  compressed  fold  has  four  plications  which 
result  from  the  bifurcation  of  two  primary  plications  at  the  beak. 
The  shallow  sinus  has  one  median  primary  plication  and  two  second- 
ary plications  which  are  situated  on  the  opposite  slopes  of  the  sinus. 

The  hinge  line  is  generally  less  than  the  width  across  the  middle. 
The  cardinal  areas  narrow  rapidly.  There  are  five  and  six  plications 
on  the  lateral  slopes  of  which  the  outer  ones  curve  as  they  approach 
the  lateral  margins. 

This  species  differs  from  Platystrophia  jwvenis,  new  species,  in  that 
it  has  fewer  and  more  widely  spaced  plications,  in  the  curvature  of 
the  plications  next  to  the  cardinal  angles,  and  in  posessing  a  slightly 
compressed  fold. 

So  many  characteristics  in  common  between  the  two  species  sug- 
gest close  relationship,  and  it  is  likely  that  Platystrophia  juvenis  was 
the  direct  ancestor  of  Platystrophia  pauciplicata  if  the  many  interme- 
diate forms  are  taken  as  evidence.  Transitional  forms  suggest  that 
Platystrophia  pauciplicata  gave  rise  to  Platystrophia  crassa  by  increase 
in  gibbossity  and  decrease  in  relative  index.1 

Measurements. — 14  mm.  along  the  hinge  line,  14.9  mm.  wide  across 
the  middle,  10  mm.  high,  8.3  mm.  thick,  7.3  mm.  sinal  width,  5  mm . 
sinal  depth,  2  mm.  fold  depth. 

Occurrence. — Maysville  group:  Base  of  the  Fairmount  beds,  Cov- 
ington, Kentucky,  and  Cincinnati,  Ohio. 

Plesiotypes.— Cat.  No.  65947,  U.S.N.M. 

PLATYSTROPHIA  STBIGOSA,  new  apedee. 

Plate  43,  figs.  23-26. 

This  name  is  used  to  designate  specimens  with  thin  valves  and  low 
spreading  folds  and  shallow  sinuses  on  which  the  lateral  plications 
are  dwarfed.    The  hinge-line  equals  or  is  somewhat  greater  than  the 


>  Relative  index  is  the  length  of  the  hinge  line  divided  by  the  height. 
115690— 19— Proc.N.M.  vol.56 27 
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width  across  the  middle.  The  lateral  slopes  of  the  pedicle  valve  are 
flatly  concave,  those  of  the  brachial  valve  flatly  convex.  There  are 
generally  six  sharp  plications  on  the  lateral  slopes  which  are  broadly 
spaced  and  have  a  slight  tendency  to  curve,  as  do  the  lateral  plica- 
tions of  Platystrophia  pauciplicata.    The  beak  is  prominent. 

Measurements— 15.1  mm.  along  the  hinge  line,  14.1  mm.  wide 
across  the  middle,  10.5  mm.  high,  7  mm.  thick,  6.5  mm.  sinal  width, 
4.8  mm.  sinal  depth,  2  mm.  fold  depth. 

Occurrence. — Maysville  group:  Base  of  the  Fairmount  beds  at 
Newport,  Kentucky. 

Cotypes.— Cat.  No.  48613,  U.S.N.M. 

PLATYSTROPHIA  NITIDA,  new  specie*. 
Plate  43,  figs.  42,  43. 

The  specimens  representing  this  species  are  small,  with  spreading 
folds  which  scarcely  rise  above  the  convexity  of  the  brachial  valve; 
and  with  broad  shallow  sinuses  which  haVe  bent  but  slightly  below 
the  inner  edges  of  the  lateral  slopes  of  the  pedicle  valve.  There  are 
six  and  seven  fine,  closely  spaced  plications  on  the  lateral  slopes. 
The  slopes  of  the  brachial  valves  are  flatly  convex  while  those  of  the 
pedicle  valve  are  flatly  concave.  The  beaks  of  the  pedicle  valves  are 
prominent.  The  cardinal  areas  narrow  rapidly  and  usually  disappear 
before  the  cardinal  extremes  are  reached.  The  hinge-line  is  some- 
what less  than  the  width  across  the  middle. 

Measurements. — 6  mm.  along  the  hinge  line,  8.5  mm.  wide  across 
the  middle,  6.2  mm.  high,  3.6  mm.  thick,  3.5  mm.  sinal  width,  1.5 
mm.  sinal  depth,  .5  mm.  fold  depth. 

Occurrence. — Maysville  group:  Base  of  Fairmount  beds  at  Cin- 
cinnati, Ohio. 

Cotypes.— Cat.  No.  65945,  U.S.N.M. 

PLATYSTROPHIA  MOBROWENSIS  (James). 

Plato  43,  figs.  30-35,  50. 

Or  this  (?)  morrounisu  James,  Cincinnati  Quart.  Journ.  Sci.,  vol.  1,  1874,  p.  21. 
Platystrophia  morrotreruris  Foerste,  Bull.  Sci.  Lab.  Denison  Univ.,  vol.  16,  1910, 
p.  60,  pi.  6,  figs.  Ha-e. 

Mr.  James  has  applied  this  name  to  oertain  specimens  which  were 
collected  from  the  Cincinnati  group  of  Warren  County,  Ohio.  It  is 
a  transversely  globose  species  with  sub-equally  convex  valves.  The 
hinge  line  varies  from  one- third  to  three-fourths  the  width;  the 
cardinal  areas  are  narrow  and  the  cardinal  angles  round.  The  fold  is 
low  and  spreading;  it  rises  very  little  above  the  general  convexity  of 
the  brachial  valve.  The  sinus  is  broad  and  shallow  in  the  middle 
portion  but  becomes  relatively  deep  at  the  front.  Both  the  fold  and 
sinus  are  almost  wanting  at  the  beak. 
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There  are  three  plications  in  the  sinus  and  four  on  the  fold  in  the 
neanic  stage  of  development.  In  some  specimens  this  number  is  not 
increased  during  later  growth.  Some  specimens  show  that  in  the  late 
neanic  and  ephebic  stages  plications  are  added  by  intercalation  on  the 
slopes  of  the  sinus  and  bifurcation  of  the  outer  plications  of  the  fold ; 
or  there  may  also  be  implantation  in  the  sinus  next  to  the  primary 
plication  and  bifurcation  of  the  median  plications  on  the  fold. 

The  lateral  slopes  of  the  brachial  valve  are  convex,  those  of  the 
pedicle  valve  are  flatly  concave.  They  are  occupied  by  eight  and  nine 
closely  spaced,  round  plications. 

This  species  has  the  oval  form  and  low  spreading  multiplicate  sinus 
of  Platystrophia  eleflantvla,  new  species  of  the  Trenton  limestone.  It 
is  easily  distinguished  from  that  species  by  the  ventricosity  of  the 
valves  and  by  the  shallowness  of  a  fold  and  sinus  next  to  the  beak. 

Measurements. — 8  mm.  along  the  hinge  line,  12  mm.  wide  across  the 
middle,  8  mm.  high,  7  mm.  thick,  6.2  mm.  sinal  width,  3.5  mm.  sinal 
depth,  1  mm.  fold  depth. 

Occurrence. — Maysville  group:  Corryville  beds,  Morrow,  Cincinnati, 
etc.,  Ohio. 

Plesiotypes.— Cat.  Nos.  41166,  48610,  U.S.N.M. 

PLATYSTROPHIA  CORRYVILLENSIS,  new  species. 
Plate  43,  figs.  27-29. 

In  the  Corryville  beds  at  Cincinnati,  Ohio,  is  found  a  small,  trans- 
verse, ventrico6e  form  with  a  long  hinge  line,  a  low-spreading  fold, 
and  broad,  shallow  sinus.  The  fold  and  sinus  are  occupied  by  three 
and  four  subequal  plications  and  the  lateral  slopes  by  eight  and  nine 
rounded,  closely  spaced  plications.  The  slopes  of  the  brachial  valve 
are  convex,  with  a  slight  concavity  next  to  the  cardinal  extremes; 
those  of  the  pedicle  valve  are  flatly  concave.  The  fold  rises  very 
little  above  the  general  convexity  and  the  sinus  is  only  moderately 
deep. 

Measurements. — 14  mm.  along  the  hinge  line,  13  mm.  wide  across 
the  middle,  9  mm.  high,  7.5  mm.  thick,  6.4  mm.  sinal  width,  3.2  mm. 
sinal  depth,  1  mm.  fold  height. 

Occurrence. — Maysville  group:  Corryville  beds;  Cincinnati,   Ohio. 

Cotypes  — Cat.  No. -65926,  U.S.N.M. 

PLATYSTROPHIA  SUBLATICOSTA,  new  species. 

Plate  45,  figs.  17-19. 

At  several  localities  a  species  was  found  which  resembles  Platy- 
strophia laticosta.  but  which  differ  from  that  species  in  possessing  a 
low  fold  throughout  its  life  history,  in  being  thinner  and  less  gibbous, 
and  in  having  stronger  lateral  plications  of  the  fold  and  sinus. 
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This  species  consists  of  specimens  of  the  PJatystrophia  precursor 
type,  but  differs  in  having  a  slightly  higher  fold  and  in  having  seven 
instead  of  nine  plications  on  the  lateral  slopes. 

Measurements. — 29  mm.  along  the  hinge  line,  27  mm.  wide  across 
the  middle,  17.5  mm.  high,  14.5  mm.  thick,  14.5  mm.  sinal  width, 
7.2  mm.  sinal  depth,  4.5  mm.  fold  depth. 

Occurrence. — Maysville  group:  Upper  Fairmount  to  Corryville 
beds;  Cincinnati,  Ohio,  and  Madison,  Indiana. 

Cotypes.— Cat.  No.  65941,  U.S.N.M. 


PLATYSTBOPHIA  ACUMINATA  Js 

Plate  46,  figs.  5-8. 

OrtkU  (Platystropkia)  acuminata  Jambs,  Paleontologist,  vol.  1,  1878,  p.  7. 
Platystrophia  acuminata  Fobbstb,  Bull.  Sci.  Lab.  Denison  Univ.,  vol.  16,  191*, 
pi.  6,  fig.  13. 

This  is  a  thin  form  with  acuminate  hinge  extremities.  The  fold 
is  moderately  elevated  and  compressed,  and  the  lateral  plications  on 
the  slopes  of  the  fold  and  sinus  are  weak.  Seven  to  10  plications 
occupy  the  lateral  slopes. 

Measurements. — 19  mm.  along  the  hinge  line,  13  mm.  wide  across 
the  middle,  9.5  mm.  high,  7.5  mm.  thick,  7  mm.  sinal  width,  5  mm. 
sinal  depth,  3.7  mm.  fold  height. 

Occurrence. — Richmond  group:  Arnheim  formation;  Waynesville, 
Ohio,  and  various  localities  in  Kentucky. 

Plesiotype.— Cat.  No.  65929,  U.S.N.M. 

PLATYSTROPHIA  FOERSTEI,  new  species. 

Plate  46,  figs.  9-12. 

This  species  has  transverse  equiconvex,  thin  valves  with  a  hinge 
line  forming  the  greatest  width  and  with  a  low  spreading  fold  and 
shallow  sinus  which  bear  subequal  plications.  The  lateral  slopes  of 
the  brachial  valve  are  flatly  convex,  those  of  the  pedicle  valve 
flatly  concave. 

There  are  generally  three  plications  in  the  sinus  and  four  on  the 
fold,  but  this  species  in  common  with  all  other  species  which  have 
low  spreading  folds,  shows  a  tendency  to  add  tertiary  plications  by 
inplantation  in  the  sinus  and  bifurcation  on  the  fold.  There  are 
8  to  10  plications  on  the  lateral  slopes. 

Phtystrophia  foerstei  resemble  Platystrophia  precursor  latiformis 
of  the  Upper  Trenton.  It  has  a  slightly  deeper  sinus  than  the  latter 
form  and  the  lateral  slopes  next  to  the  sinus  are  somewhat  higher. 

Measurements. — 19  mm.  along  the  hinge  line,  16.8  mm.  wide  across 
the  middle,  12.7  mm.  high,  9.4  mm.  thick,  9.1  mm.  sinal  width,  5.3 
mm.  sinal  depth,  3  mm.  fold  depth. 

Occurrence. — Richmond  group:  Waynes ville,  Ohio,  Versailles,  Indi- 
ana.   Arnheim  formation:  Branch  Run,  one  mile  east  of  Seaton ville, 
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1J  miles  south  of  Clark,  etc.,  Kentucky.    Liberty  beds:  Jefferson 
County,  Kentucky. 

Cotypes.— Cat.  Nos.  40479,  65621,  U.S.N.M. 

PLATYSTROPHIA  FOBBSTEI  AMPLA,  new  variety. 

Plate  46,  figs.  13-16. 

This  variety  differs  from  typical  specimens  of  the  species  in  being 
decidedly  ventricose  and  in  having  a  hinge  line  shorter  than  the 
width  across  the  middle. 

Occurrence. — Richmond  group:  Arnheim  formation:  Lebanon, 
Ohio.  Waynesvilie  formation:  Long  Run,  near  mouth  of  Tate's 
Creek,  and  li  miles  southeast  of  Thixton,  Jefferson  County,  and 
Sunset,  Kentucky.  Liberty  beds:  Ravine  east  of  Floyd's  Fork, 
Jefferson  County,  and  Eastwood,  Kentucky.  Saluda-Whitewater 
formation:  Weisburg,  Indiana. 

Cotypes.— Cat.  Nos.  65635,  65636,  65637,  U.S.N.M. 


PLATYSTROPHIA  ATTENUATA,  new 

Plate  46,  figB.  1-4. 

Platystrophia  aeutilirata  Ouminos,  Amer.  Journ.  Sci.,  ser.  4,  vol.  15,  1915,  p.  48, 
fig.  25. 

This  species  is  represented  by  small,  transverse  shells  with  low 
folds  and  shallow  sinuses,  which  become  progressively  wider  toward 
the  front  and  are  occupied  by  subequal  plications.  Most  of  the 
specimens  are  thin,  but  some  of  them  become  decidedly  convex. 

The  hinge  line  generally  forms  the  greatest  width,  but  it  may  be 
less  than  the  width  across  the  middle.  The  slopes  of  the  brachial 
valve  are  flatly  convex;  those  of  the  pedicle  valve  flatly  concave. 
They  are  occupied  by  six  to  nine  plications  on  the  lateral  slopes. 

Compared  with  Platystrophia  acuminata,  it  is  narrower  and  has 
fewer  plications.  It  is  smaller  and  has  a  proportionately  shorter 
hinge  than  Platystrophia  foerstei.  It  is  very  similar  to  Platystrophia 
juvenis  but  has  fewer  lateral  plications  than  that  species.  This 
species  is  scarcely  distinguishable  from  some  individuals  belonging 
to  the  Middle  Trenton  species  Platystrophia  amoena.  It  generally 
has  fewer  plications,  thinner  valves,  and  stronger  growth  varices. 

Measurements. — 12  mm.  along  the  hinge  line,  13  mm.  wide  across 
the  middle,  9  mm  high,  5.8  mm.  thick,  5.8  mm.  sinal  width,  4  mm. 
sinal  depth,  1  mm.  fold  height. 

Occurrence. — Richmond  group:  Waynesvilie  formation:  Oxford 
and  Warren  County,  Ohio;  Simpson  villa,  Kentucky;  East  Fork 
White  River,  Indiana. 

Cotypes— Cat  No.  41167,  U.S.N.M. 
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PLATYSTROPHU  CLARKSVILLBNSIS  FoerHe. 

Plate  46,  figB.  1-4. 

PlatystropMa  clarhsvillensis  Foeestb,  Bull.  Sci.  Lab.  Denison  Univ.,  vol.  16, 

1910,  p.  65,  pi.  3,  figB.  3,  4. 
PlatystropMa  lynx  var.  laticosta  Cuminos,  32d.  Ann.  Rep.  Dep.  Geol.  Nat.  Res. 

Indiana,  1903,  pi.  35,  figs.  2,  2a,  26;  Amer.  Journ.  Sci.,  ser.  4,  vol.  15,  1903, 

p.  32,  fig.  1766. 

This  is  a  transverse  species  which  bears  a  marked  resemblance  to 
PlcUystrophia  laticosta.  It  is  narrower  than  that  species  and  has 
more  closely  spaced,  narrower,  and  more  numerous  plications  on  the 
slopes,  there  being  seven  to  nine.  It  differs,  also,  from  PlatystropMa 
laticosta  in  that  the  slopes  are  somewhat  fuller,  which  reduces  the 
height  of  the  fold.  The  lateral  plications  of  the  fold  and  sinus  vary 
from  somewhat  weaker  than  the  median  plications  to  about  equal 
to  them  in  strength.  The  hinge  line  is  generally  greater  in  length 
than  the  width  across  the  middle,  but  it  may  equal  it  or  be  somewhat 
less  than  the  width. 

Specimens  with  a  long  hinge  line  have  the  same  general  aspect  as 
PlcUystrophia  cumingsi,  new  species,  but  the  latter  has  a  longer  hinge 
and  has  more  numerous  plications  on  the  slopes. 

Measurements. — 25  mm.  along  the  hinge  line,  23  mm.  wide  across, 
the  middle,  16  mm.  high,  15  mm.  thick,  11  mm.  sinal  width,  10  mm. 
sinal  depth,  4.5  mm.  fold  depth. 

Occurrence. — Richmond  group:  Arnheim  formation:  Seatonvilie 
and  Clark,  Kentucky;  Waynesville  formation:  Waynesville  and 
Oregonia,  Ohio;  Weisburg  and  numerous  other  localities  in  Indiana. 

Plesioty pes. —Cat.  Nos.  65713,  65726,  U.S.N.M. 

PLATYSTROPHU  CUMINGSI,  new  specie*. 

Plate  45,  figs.  9-16. 

PlatystropMa  biforata  var.  laticosta  Hall  and  Clarke,  Pal.  New  York,  vol.  8. 

pt.  1, 1892,  pi.  5B,  figs.  6,  7  (not  figs.  5,  8,  9). 
PlatystropMa  acutilirata  Cuminos,  Amer.  Journ.  Sci.,  ser.  4,  vol.  15,  1903,  p.  32, 

fig.  Vice*  (in  part);  32nd  Ann.  Rep.  Dept.  Geol.  Nat.  Res.  Indiana,  1907,  pi.  35, 

fig.  8,  3a. 

In  the  Waynesville  member  of  the  Richmond  group  at  Oxford  and 
Waynesville,  Ohio,  and  at  Weisburg,  Indiana,  is  a  species  of  Platy- 
strophia  which  possesses  intermediate  characters  between  Platy- 
strophia-  clarJc&villeThsis  and  PlcUystrophia  cwutilirata.  It  resembles 
the  former  species  in  that  the  fold  is  lower  and  less  compressed  than 
that  of  Platystrophia  laticosta  and  the  lateral  plications  on  the  slopes 
of  the  fold  and  sinus  are  strpnger  than  in  that  species.  It  also  has 
a  greater  degree  of  ventricosity.  The  specimens  resemble  Platy- 
strophia acutilirata  in  the  possession  of  acute  cardinal  extremes  and 
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in  having  the  lateral  slopes  occupied  by  numerous  plications,  there 
being  10  and  11  on  the  slopes  of  the  average  specimen. 

Measurements. — 32  mm.  along  the  hinge  line,  23.5  mm.  wide 
across  the  middle,  16  mm.  high,  16.2  mm.  thick,  11  mm.  sinai  width, 
11  mm.  sinal  depth,  5  mm.  fold  depth. 

Formation  and  occurrence. — Richmond  group:  Waynesville  forma- 
tion: Waynes ville,  Oregonia  and  Oxford,  Ohio;  Weisburg,  Indiana. 
Fernvale  limestone:  Wilmington,  Illinois. 

Cotypes.— Cat.  Nos.  65699,  65700,  65702,  65703,  U.S.N.M. 

PLATYSTROPHIA  ANNIEANA  Foorste. 

Plate  46,  fig8.  20-24. 

Ortkis  annieana  James,  Oat.  Low.  Sil.    Fossils  Cincinnati  Group,  1871,  p.  10 

(nomen  nudem.). 
Platyttrophia  annieana  Foerste,  Bull.  Sci.  Lab.  Denison  Univ.,  vol.  16,  1910, 

pi.  6,  fig.  14. 

In  the  Bulletin  of  the  Denison  University  (vol.  16,  1910,  pi.  6,  fig.  14, 
a,  6,  c)  Doctor  Foerste  has  figured  a  species  to  which  Mr.  U.  P.  James 
had  given  the  catalogue  name  Platystrophia  annieana.  Figure  a 
shows  a  form  in  which  the  hinge  line  forms  the  greatest  width;  figure 
c  shows  one  in  which  the  length  of  the  hinge  line  about  equals  the 
width  across  the  middle.  Figure  b  shows  a  ventricose  form  with  a 
rounded  /old  so  little  elevated  as  to  hardly  disturb  the  even  con- 
vexity of  the  brachial  valve. 

I  have  before  me  about  70  specimens  from  the  Waynesville  and 
Liberty  formations  of  Ohio,  Indiana,  and  Kentucky,  which  undoubt- 
edly belong  to  the  species  which  he  figured.  In  most  specimens  the 
hinge  line  about  equals  the  width  across  the  middle.  I  have,  how- 
ever, many  in  which  the  hinge  line  is  longer  than  this  width. 

The  low  rounded  fold  is  occupied  by  four  and  the  sinus  by  three 
nearly  equal  plications.  The  sinus  is  moderately  deep.  The  slopes 
are  occupied  by  10  and  11  plications.  Those  of  the  brachial  valve 
are  convex  with  a  slight  concavity  next  to  the  cardinal  angles.  The 
slopes  of  the  pedicle  valve  are  concave. 

Measurements. — 33.5  mm.  along  the  hinge  line,  28.4  mm.  wide 
across  the  middle,  18.5  mm.  high,  14.6  mm.  thick,  14  mm.  sinal 
width,  8.4  mm.  sinal  depth,  2.5  mm.  fold  depth. 

Occurrence. — Richmond  group:  Waynesville  formation:  Clarks- 
ville,  Fort  Ancient,  Waynesville,  Ohio;  Bards  town,  Kentucky. 
Liberty  beds:  Jefferson. County,  Kentucky,  and  Clark  County,  Indi- 
.ana.     Whitewater  formation:  Richmond,  Indiana. 

Plesiotype*.— Cat.  Nos.  39041,  65651,  65664,  U.S.N.M. 
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PLATYSTROPHIA  MORITORA  Cvmlngs. 

Plate  46,  figB.  25-28. 

Platystrophia  lynx  Cumin  gs,  Amer.  Jonrn.  Sci.,  ser.  4,  vol.  15, 1903.  p.  24. 
Platy8trophia  lynx  var.  moritura  Cumings,  32d  Ann.  Rept.  Dept.  Geol.  Nat.  Res. 
Indiana,  1908,  p.  920,  pi.  35,  fig.  5,  5a. 

This  is  a  transverse  ventricose  form  with  a  hinge  line  longer  than 
the  width  across  the  middle.  The  brachial  valve  is  inflated  toward 
the  umbo;  the  lateral  slopes  are  convex  with  a  slight  tendency  toward 
concavity  next  to  the  cardinal  angles.  The  slopes  of  the  pedicle  valve 
are  slightly  concave.  The  fold  ranges  in  elevation  from  low  with  sub- 
equal  plications  to  moderately  elevated  with  the  two  median  plica- 
tions somewhat  stronger  than  the  laterals.  The  sinus  is  deep  in  front. 
The  transverse  forms  are  restricted  to  the  Upper  Richmond,  but  sub- 
quadrate  forms,  which  evidently  belong  to  this  species,  are  common 
in  the  Liberty  beds  of  Kentucky  and  Indiana.  This  narrow  variety 
seems  to  represent  transitional  forms  between  this  species  and 
Platystrophia  annieana. 

Measurement  of  a  wide  specimen. — 30  mm.  along  the  hinge  line,  29 
mm.  wide,  20.5  mm.  high,  21  mm.  thick,  14  mm.  sinal  width,  14  mm. 
sinal  depth,  5  mm.  fold  height. 

Occurrence. — Richmond  group:  Whitewater  formation:  Richmond 
and  northern  Ripley  County,  Indiana.  Liberty  beds:  Railroad  cut 
just  east  of  Eastwood,  one-fourth  mile  east  of  Fisherville,  Kentucky. 

Plesiotypes.— Cat.  Nos.  65671,  65674,  U.S.N.M. 

PLATYSTROPHIA  ACUTILIRATA  (Coorsd). 

Plate  45,  figs.  20-21. 

Delthyris  acutilirata  Conrad,  Journ.  Acad.  Nat.  Sci.  Phila.,  vol.  8,  1842,  p.  260, 

pi.  14,  fig.  15. 
Orthis  (Platystrophia)  acutilvrata  Meek,  Pal.  Ohio,  vol.  1,  1873,  p.  119,  pi.  10, 

fig.  5. 
Orthis  bi/orata  var.  acutilirata  White  (part),  2nd  Ann.  Rept.  Indiana  Bur.  Stat,  and 

Geol.,  1880,  p.  487,  pi.  2,  figB.  5-9;  10th  Rept.  State  Geol.  Indiana,  1881,  p. 

119,  pi.  2,  figs.  5-9. 
Orthis  acutilirata  Miller,  Cincinnati  Quart.  Jour.  Sci.,  vol.  2,  1875,  p.  28. 
Orthis  (Platystrophia)  biforata  var.  acutilirata  Lesley,  Geol.  Sur.  Penna.,  Rept. 

p.  4,  1889,  p.  508,  figs. 
Platystrophia  acutilirata  Hall  and  Clarke,  Pal.  New  York,  vol.  8,  pt.  1,  1892,  p. 

223.— Fobrste,  Amer.  Geol.,  vol.  31,  1903,  p.  340.— Cumings,  Amer.  Journ. 

Sci.,  ser.  4,  vol.  15, 1903,  pp.  33,  35,  fig.  18  (part),  p.  36,  fig.  19  (part).— Grabau 

and  Shimer,  North  Amer.  Index  Fossils,  vol.  1,  1907,  p.  258,  fig.  308f.— 

Cuming8,  32nd  Ann.  Rept.  Dept.  Geol.  Nat.  Res.  Indiana,  1908,  p.  912,  pi.  35, 

fig.  3-3tf  (part).— Foerste,  Bull.  Sci.  Lab.  Denison  Univ.,  vol.  16,  1910,  p.« 

65,  pi.  3,  figs.  6,  7,  8a-&;  pi.  4,  fig.  9. 
Platystrophia  acutilirata  smex  Cumin  gs,  32nd  Ann.  Rept.  Dept.  Geol.  Nat.  Res. 

Indiana,  1908,  p.  913,  pi.  35,  fig.  4  (not  4a-c). 
?  Spirifer  shepardi  Castelnau,  Essai  Syst.  Sil.  Amer.  Sept.,  1843,  p.  42,  pi. 

14,  fig.  15. 
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This  species  is  spiriferoid,  much  extended  on  the  hinge.  The 
brachial  valve  is  strongly  ventricose;  the  slopes  are  inflated  to  such 
a  degree  that  the  fold  rises  but  slightly  above  the  general  convexity. 
The  pedicle  valve  is  less  convex  than  the  brachial  valve.  The  slopes 
are  compressed  and  the  inner  edges  are  elevated.  This  gives  a  thin 
appearance  to  the  shell  near  the  cardinal  angles  and  adds  to  the 
depth  of  the  conspicuous  sinus.  There  are  four  plications  on  the  fold 
and  three  in  the  sinus  which  are  of  about  equal  strength.  The 
slopes  are  occupied  by  about  13  or  more  closely  spaced  plications. 
The  cardinal  areas  of  both  valves  are  strong  and  broad.  The  beaks 
are  strongly  incurved. 

This  species  has  conspicuous  gerontic  characters.  The  convexity 
is  so  great  that  it  may  equal  or  exceed  the  height.  The  shell  is 
thickened  centrally  and  anteriorly  to  such  a  degree  that  the  space 
occupied  by  the  soft  parts  is  exceedingly  small  when  compared  with 
the  size  of  the  shell.  Both  valves  are  marked  by  strong  growth 
lines  which  in  the  early  ephebic  stage  run  out  to  the  cardinal  extremes 
and  are  closely  spaced. 

Mr.  Conrad  reported  the  Silurian  of  the  Falls  of  the  Ohio  as  the 
locality  from  which  his  types  were  collected.  Mr.  Meek  l  recognized 
that  his  figures  were  in  agreement  with  specimens  from  Richmond, 
Indiana.  Mr.  S.  S.  Lyon,  of  Jeffersonville,  Indiana,  who  was 
familiar  with  the  paleontology  of  that  locality,  reported  that  he  had 
never  found  such  a  shell  in  that  area.  Mr.  Meek  sent  the  Richmond 
specimens  to  Mr.  Conrad  and  he  identified  them  as  the  same  as  he 
had  figured  under  the  name  Delihyris  acutUirata. 

Measurements. — 35.5  mm.  along  the  hinge  line,  27  mm.  wide  across 
the  middle,  18.2  mm.  high,  20.8  mm.  thick,  13.3  mm.  sinal  width,  11 
mm.  sinal  depth,  4  mm.  fold  height. 

Occurrence. — Richmond  group:  Whitewater  formation:  Richmond, 
etc.,  Indiana;  Oxford  and  Dayton,  Ohio;  North  Carolina  and  Louis- 
ville R.  R.  between  Wauhatchie  and  Hooker,  Tennessee.  Fernvale 
limestone:  Savannah  and  Wilmington,  Illinois.  Maquoketa  shale: 
Delafield,  Wisconsin. 

Plesiotypes.— Cat.  No.  48606,  U.S.N.M. 

PLATYSTROPHIA  ACUTILIRATA  PROLONGATA  Foerste. 

Plate  45,  fig.  22. 

Platystropkia  acutUirata,  Cumings  Amer.  Joura.  Sci.,  ser.  4,  vol.  15, 1903,  p.  35, 
fig.  18  (part);  32nd  Ann.  Rept.  Dept.  Geol.  Nat.  Res.  Indiana,  1908,  pi.  35, 
figB.  35,  e,  d. 

Plctfystroplria  acutUirata  prolongate,  Foerste,  Bull.  Sci.  Lab.  Denison  Univ., 
vol.  16,  1910,  p.  67,  pi.  3,  figB.  8a-6. 

One  of  the  conspicuous  variations  of  Platystropkia  acutUirata  is 
represented  by  specimens  which  have  elongated  hinge  lines  and  a 

»  Meek,  Pal.  Ohio,  vol.  1, 1873,  p.  119,  pi.  10,  fig.  5. 
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correspondingly  greater  number  of  plications  on  the  lateral  slopes, 
there  being  from  18  to  30  or  more.  The  acuminate  cardinal  extremes 
are  so  thickened  as  to  be  entirely  filled  with  shelly  deposit. 

Measurements. — 43  mm.  along  the  hinge  line,  25.6  mm.  wide  across 
the  middle,  17  mm.  high,  15.7  mm.  thick,  12  mm.  sinal  width,  8  mm. 
sinal  depth,  2.8  mm.  fold  height. 

Occurrence. — Richmond  group:  Whitewater:  Usually  found  asso- 
ciated with  typical  Platystrophia  acutilirata. 

Plesiotypes.—C*t.  No.  65688,  U.S.N.M. 

PLATYSTROPHIA  ACUTILIRATA  SENKX  Camhtgs. 

Plate  45,  fig.  23. 

Orthis  inflate?  James,  Cat.  Lower  Sil.  Foe.  of  the  Cincinnati  Group,  1871,  p.  10 

(nomea  nudem). 
Orthis  biforata  var.  acutilirata  Lesley  (part)  Geol.  Surv.  Pennsylvania,  Kept. 

P.  4,  1889,  p.  508,  figs.  5c,  5/. 
Platystrophia  acutilirata  Geabau  and  Shimeb,  North  American  Index  Fossils, 

vol.  1,  1907,  p.  257,  figs.  e,  g,  h,  i. 
Platystrophia  accutilirata  Cumings,  Amer.  Journ.  Sci.,  ser.  4,  vol.  15, 1903,  p.  35, 

fig.  18  (part). 
Platystrophia  acutilirata  var.  senex  (part)  Cumings,  32nd  Ann.  Rept.  Dept.  Geol. 

Nat.  Res.  Indiana,  1908,  p.  913,  pi.  35,  figs.  4a-c. 
Platystrophia  acutilirata  inflata  Foerete,  Bull.  Sci.  Lab.  Denison  Univ.,  vol.  16, 

1910,  pi.  4,  fig.  8. 

This  variety  is  represented  by  specimens  which  possess  retrogres- 
sive characters.  It  passes  through  an  acuminate  development  in 
late  neanic  and  early  ephebic  stages,  and  then  becomes  very  convex, 
the  depth  often  exceeding  the  height.  The  thickening  of  the  shell 
and  growth  varices  are  more  pronounced  than  in  typical  specimens. 
The  change  in  contour  is  decidedly  marked. 

Measurements. — 35.5  mm.  along  the  hinge  line,  38  mm.  across  the 
middle,  25  mm.  thick,  25.5  mm.  high,  14  mm.  sinal  width,  14.5  mm. 
sinal  depth,  3  mm.  fold  height. 

Occurrence. — Richmond  group:  Upper  part  of  the  Whitewater 
formation:  Found  associated  with  Platystrophia  acutilirata'. 

PUsiotype.—C&t.  No.  65691,  U.S.N.M. 

PLATYSTROPHIA  ELKHORNENSIS,  new  specie*. 

Plate  46,  figs.  17-19. 

From  the  Elkhorn  member  of  the  Richmond  along  Elkhorn  Creek, 
Wayne  County,  Indiana,  were  collected  two  specimens  of  a  short- 
hinged  globose  form  with  a  deep  sinus  and  moderately  elevated  fold . 
The  slopes  are  abrupt.  Those  of  the  brachial  valve  are  regularly 
convex;  those  of  the  pedicle  valve  are  slightly  flattened  toward  the 
cardinal  angles.  There  are  three  plications  in  the  sinus  and  four  on 
the  fold,  the  two  outer  ones  in  each  case  being  the  weakest.     There 
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are  six  and  seven  plications  on  the  lateral  slopes.  The  surface  is 
marked  by  strong  concentric  growth  lines. 

Measurements. — 13  mm.  along  the  hinge  line,  22.5  mm.  wide  just 
below  the  middle  (this  the  the  greatest  width),  18  mm.  high,  16.8  mm. 
thick,  13.5  mm.  sinal  width,  10.5  mm.  sinal  depth,  3.3  mm.  fold 
depth. 

Occurrence. — Richmond:  Elkhorn  division:  Elkhorn  Creek,  Wayne 
County,  Indiana. 

Holotype.—Cfit.  No.  48657,  U.S.N.M. 

b.  POMD1ROSA  SUBGROUP. 
PLATYSTROPHIA  PRBPONDEROSA,  aew  specie*. 

Plate  49,  figs.  6-8. 

Two  Upper  Trenton  specimens  suggest  the  large  globose  forms  of 
the  genus  which  occur  so  abundantly  in  certain  horizons  of  the  Mays- 
ville  and  Lower  Richmond,  to  which  Doctor  Foerste  has  given  the 
the  name  Platystrophia  ponderosa. 

In  each  the  fold  is  moderately  high  and  compressed.  It  is  occu- 
pied by  four  subequal  plications  which  originate  by  the  bifurcation  of 
two  primary  plications  at  the  beak.  The  sinus  is  moderately  deep. 
It  is  occupied  by  three  plications  of  which  one  is  primary  and  occu- 
pies a  median  position;  two  are  secondary,  implanted  plications,  and 
occupy  positions  on  the  lateral  slopes. 

The  thickness  nearly  equals  the  height.  The  hinge  line  equals 
or  is  somewhat  less  than  the  width  across  the  middle.  The  slopes 
of  the  brachial  valve  are  convex;  those  of  the  pedicle  valve  are  convex 
next  to  the  sinus  and  become  slightly  concave  toward  the  cardinal 
angles.     They  are  occupied  by  eight  and  nine  sharp  plications. 

Measurements. — 24  mm.  along  the  hinge  line  (in  one  specimen  the 
hinge  line  equals  the  width  across  the  middle),  26.7  mm.  wide  across 
the  middle,  20  mm.  high,  20  mm.  thick,  13  mm.  sinal  width,  12.5  mm. 
sinal  depth,  6  mm.  fold  depth. 

Occurrence. — Trenton  group:  Catheys  limestone:  2  miles  west  of 
Nashville,  Tennessee. 

Cotypes.— Cat.  No.  65871,  U.S.N.M. 

PLATYSTROPHIA  PONDEROSA  Foerste. 

Plate  49,  figs.  1-5,  plate  50,  figs.  4-7;  plate  51,  figs.  1-5,  plate  52,  figs.  1-3, 7-10. 

Platystrophia  lynx  (part)  of  Authors. 
Platystrophia  biforata  (part)  of  Authors. 

Platystrophia  ponderosa  Foerste,  *B\j1\.  Sci.  Lab.,  Denison  Univ.,  vol.  14,  1909, 
p.  225,  pi.  4,  fig.  14;  Ohio  Naturalist,  vol.  12, 1912,  p.  453,  pi.  22,  fig.  11. 

Foerste  describes  his  species  as  follows: 

Platystrophia  ponderosa  is  characterized  by  large  size,  thick  valves,  and  quadrangular 
outline;  the  brachial  valve  has  a  prominent,  though  rather  rounded,  median  fold, 


Digitized  by 


Google 


428  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  ™u  66- 

usually  occupied  by  four  plications.  The  onus  on  the  pedicle  valve  ifl  broad,  not  very 
deep,  and  is  occupied  usually  by  three  plications.  The  lateral  plications  vary  from 
seven  to  nine.  Sometimes  six  occupy  the  median  fold.  The  shell  is  greatly  thick- 
ened interiorly,  especially  around  the  deep  muscular  scar  in  the  pedicle  valve. 

Occurrence. — Maysville  group:  Bellevue,  Madison,  and  numerous 
other  localities  in  Indiana;  Oldham  County,  Kentucky.  Leipers: 
Stockett  Hill,  White  Creek  post  office,  Leipers  Creek,  etc.,  Tennessee, 
Bellevue,  Cincinnati,  and  numerous  localities  in  Ohio. 

PLATYSTBOPHIA  PONDEROSA  AUBUBNEN8I8  Pirate. 

Plate  49,  figs.  &-12. 

Platystrophia  ponderosa  auburnensis  Foebstb,  Bull.  Sci.  Lab.   Denison  Univ., 

vol.  14,  1909,  p.  226,  pi.  4,  fig.  15. 
Orthis  (Platystrophia)  biforata  var.  lynx  Meek,  Pal.  Ohio,  vol.  1,  1873,  p.  144,  pi. 

10,  fig.  1.— Lesley,  Geol.  Surv.  Penna.,  Rept.  P.  4, 1889,  p.  509. 
Ddtkyris  lynx  Hall,  Pal.  New  York,  vol.  1,  1847,  pi.  32D,  figs.  1A,  B. 
Platystrophia  biforata  var.  lynx  Hall  and  Clarke,  Pal.  New  York,  vol.  13,  pt.  1, 

1892,  pp.  202,  223,  pi.  bBy  figs.  1-4. 
Platystrophia  lynx  Cuminos,  Amer.  Jour.  Sci.,  vol.  15,  1903,  p.  26,  &g.  12;  p.  28, 

fig.  14;  32d  Ann.  Rept.  Dept.  Geol.  Nat.  Ree.  Indiana,  1908,  pi.  35,  figs.  Iflg. 
Platystrophia  lynx  Haves  and  Ulsioh,  U.  S.  Geol.  Surv.,  folio,  95,  illus.  sheet, 

1903,  figs.  21,  22. 

This  variety  is  more  globose  and  has  a  much  shorter  hinge  line 
than  typical  specimens  of  Platystrophia  ponderosa.  The  shell  is  also 
narrower  and  there  are  fewer  plications  on  the  lateral  slopes,  as  the 
number  is  usually  five  or  six,  becoming  obsolete  toward  the  cardinal 
angles. 

Occurrence.— Maysville:  Mount  Auburn,  Cincinnati,  etc.,  Ohio; 
Madison,  etc.,  Indiana;  Oldham  County,  Kentucky. 

Plesiotypes.— Cut.  Nos.  65863,  65864,  65867,  U.S.N.M. 

PLATYSTROPHIA  PONDEROSA  ARNHEIMENSIS,  new  variety. 

Plate  51,  figs.  6-8. 

This  variety  is  large,  more  transverse,  and  has  broader  plications 
on  the  lateral  slopes  than  the  Bellvue  form  of  this  species. 

Occurrence. — Richmond  group  Arnheim:  Various  localities  in 
Jefferson  County,  Kentucky. 

Cotypes.— Cat.  Nos.  65854,  65855,  65856,  U.  S.  N.  M. 

PLATYSTROPHIA  FERVALEN8IS,  new  species. 

Plate  50,  figs.  1-3. 

Dr.  E.  O.  Ulrich  collected  from  the  Fern  vale  at  Cape  Girardeau, 
Missouri,  a  large  form  of  which  the  finely  striated  surface  is  the  most 
conspicuous  feature.  The  portion  next  to  the  beak  has  the  charac- 
teristic coarse  plications.  As  they  extend  toward  the  front  the 
plications  of  both  valves  bifurcate  and  other  plications  we  implanted 
in  the  original  grooves.     Toward  the  front  the  original  plications 
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Are  represented  by  broad,  shallow  undulations  which  bear  the  fine 
striations. 

The  lateral  slopes  of  the  brachial  valve  are  evenly  convex  and  the 
fold  rises  but  slightly  above  the  convexity;  those  of  the  pedicle 
valve  are  convex  next  to  the  sinus  but  become  concave  toward  the 
cardinal  angles:  The  sinus  is  almots  lacking  at  the  beak,  but 
becomes  moderately  deep  at  the  front. 

There  are  three  plications  in  the  sinus  at  the  beak.  Owing  to 
poor  preservation  the  plication  pattern  is  not  determinable,  but  the 
greater  strength  of  the  median  plications  suggests  that  it  belongs 
to  the  Triplicate  Type.  At  a  distance  of  5±  mm.  from  the  beak, 
the  plications  begin  to  break  up  and  form  a  finely  striated  sinus. 
The  brachial  valves  were  so  poorly  preserved  that  little  could  be 
determined  about  the  plication  pattern  of  the  fold  except  that  it 
was  finely  striated. 

Measurements. — 27  mm.  along  the  hinge,  35.5  wide  across  the 
middle,  and  37  min.  high. 

Occurrence. — Richmond  Group.  Fernvale  limestone:  Old  Quarry 
southeast  of  Regenhardts  quarry  northwest  of  Cape  Girardeau, 
Missouri. 

Cotypes  — Cat.  No.  65872,  U.S.N.M. 

C.  HIGH  FOLD  SUBGROUP. 
PLATYSTROPH1A  PROFUNDOSULCATA  (Me«k). 

Plate  47,  figs.  16-18. 

Orthis  (Platystropkia)  laticosta  var.  profundosulcata  (James)  Mbrk,  Pal.  Ohio, 

vol.  1,  1873,  p.  117,  pi.  10,  figs.  2a-d. 
Orthu  biforata  Lesley  Geol.  Surv.  Pennsylvania,  Kept.  P.  4,  1889,  p.  508, 

figs.  2a,  26. 
Platystropkia  profundosulcata  Foerstb,  Bull.  Sci.  Lab.  Denison  Univ.,  vol.  16 

1910,  p.  58,  pi.  6,  figs.  15a-c. 
Platystropkia  lynx  var.  laticosta  Ouicings  (part),  32nd  Ann.  Rept.  Dept.  Geol. 

and  Nat.  Res.  Indiana,  1907,  pp.  918,  919. 

Platystrophia  profundosulcata  is  smaller  and  more  gibbous  than 
Platystropkia  laticosta.  The  sinus  is  more  profound  and  the  fold 
higher  than  specimens  of  that  species  of  the  same  size.  The  sinus 
bends  down  so  rapidly  as  to  truncate  the  fold  before  it  has  reached 
as  far  forward  as  in  other  species  of  the  genus. 

The  hinge  line  is  generally  shorter  than  the  width  across  the 
middle;  in  rare  cases  it  may  slightly  exceed  it.  The  slopes  of  the 
pedicle  valve  are  convex  next  to  the  sinus  and  strongly  concave  near 
the  cardinal  extremes;  those  of  the  brachial  valve  are  convex.  They 
descend  rapidly  to  the  lateral  margin  and  less  rapidly  to  the  frontal 
margin. 

The  strength  of  the  lateral  plications  of  the  fold  and  sinus  varies 
from  sub  equal  to  much  weaker  than  the  median  plications.     Four 
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plicaticyis  occupy  the  fold  which  originate  by  the  bifurcation  of  two 
primary  plications  at  the  beak.  There  are  three  plications  in  the 
sinus;  one  is  primary  and  occupies  a  median  position,  two  are  lateral 
secondary  plications  which  have  been  implanted  on  the  slopes  of  the 
sinus.  The  lateral  slopes  are  occupied  by  five,  six,  or  seven  sharp 
widely  spaced  plications. 

Measurements. — 18  mm.  along  the  hinge  line,  20.5  mm.  wide  across 
the  middle,  13  mm.  high,  12.5  mm.  thick,  8.4  mm.  sinal  width, 
9  mm.  sinal  depth,  3.6  mm.  fold  depth. 

Occurrence. — Maysviile  group:  Mount  Hope  and  Fairmount  beds 
at  Cincinnati,  Ohio;  Newport,  Kentucky;  Hays  Branch,  Indiana,  etc. 

Plesiotypes.— Cut.  No.  65923,  U.S.N.M. 

PLATYSTROPHIA  PROFUNDOSULCATA  HOPENSIS  Foerate. 

Plate  47,  figs.  19-21. 

Platystrophia  profundosulcata  hopensis  Fobrste,  Bull.  Sci.  Lab.  Denison  Univ., 
vol.  16,  1910,  pi.  4,  fig.  4. 

This  variety  is  more  transverse,  has  a  lower  fold  and  shallower 
sinus  than  typical  specimens  of  the  Mount  Hope  and  Fairmount  beds. 
They  are  more  like  young  Platystrophia  laiicosta,  but  the  sinus  is 
deeper.  The  physiognomy  of  the  shell  throughout  its  develpoment 
suggests  that  this  variety  is  the  ancestor  of  the  forms  which  Meek 
took  as  the  types  of  the  species. 

Measurements. — 19.5  mm.  along  the  hinge,  20.5  mm.  wide  across 
the  middle,  11.8  mm.  high,  13  mm.  thick,  10  mm.  sinal  width,  9  mm. 
sinal  depth,  3.3  mm.  fold  height. 

Occurrence. — Maysviile  group:  Mount  Hope  beds,  Cincinnati,  Ohio 
and  Covington,  Kentucky. 

Plesiotypes.— Cat.  No.  65924,  U.S.N.M. 

PLATYSTROPHIA  CRASSA  (James). 
Plate  47,  figs.  1-11." 

Orthis  (Platystrophia)  dentata?  Meek  (not  Pander)  Pal.  Ohio,  vol.  1,  1873,  p.  117, 

pi.  10,  fig.  3. 
Orthis  (Platystrophia)  crassa  James,  Cincinnati  Quart.  Journ.  Sci.,  vol.  1,  1874, 

p.  20. 
Ortkit  dentata  Miller,  Cincinnati  Quart.  Journ.  Sci.,  vol.  2,  1875,  p.  27. 
Orthis  costata  Miller  (not  Pander)  Cincinnati  Quart.  Journ.  Sci.,  vol.  2,  1875, 

p.  33. 
Platystrophia  crassa  Hall  and  Clarke,  Pal.,  New  York,  vol.  8,  pt.  1,  1892,  p. 

223.— Grabau  and  Shimer,  North  American  Index  Fossils,  vol.  1, 1907.  p.  258, 

figs.  3084-1?.— Foerste,  Bull.  Sci.  Lab.  Denison  Univ.,  vol.  16,  1910,  p.  59, 

pi.  4,  figs.  5a-6. 
Orthis  (Platystrophia)  biforata  dentata  Lesley,  Geol.  Surv.  Pennsylvania,  Report 

P.  4,  1889,  p.  508,  figs.  Za-d. 
Orthis  centrosa  Miller,  North  Amer.  Geol.  and  Pal.,  1889,  p.  356. 


Digitized  by 


Google 


no.  2297.       BRACHIOPOD  GENUS  PLATYSTROPHIA—McBWAN.  431 


Platystropkia  biforata  var.  crassa  Winchell  and  Schuchert,  Geol.  Minnesota,  vol. 

3,  1893,  p.  458,  pi.  33,  figs.  55,  56.— -Whiteavbs,  Palaeozoic  Fossils,  vol.  3,  pt. 

3,  Geol.  Surv.  of  Canada,  1897,  p.  178. 
Platystropkia  costata  Cuming s  and  Mauck,  Amer.  Journ.  Sci.,  ser.  4,  vol.  14, 

1902,  p.  14,  foot  note. — Cuminos,  Amer.  Journ.  Sci.,  ser.  4,  vol.  15,  1903,  pp. 

38, 122,  figB.  26,  27;  32nd  Ann.  Rept.  Dept.  Geol.  Nat.  Res.  Indiana,  1908,  p. 

914,  pi.  35,  figs.  6,  6a. 

In  1873  Meek  described  specimens  which  he  had  received  wrongly 
labele'd  a9  Platystropkia  dentata  Pander.  He  expressed  doubt  as  to 
their  agreement  with  the  British  specimens  of  Platystropkia  dentata 
which  are  described  by  McCoy.  In  1874  James  described  this  form 
as  Platystropkia  crassa. 

The  hinge  line  is  generally  somewhat  shorter  than  the  width  across 
the  middle;  in  some  specimens  it  is  longer  than  this  width.  The 
lateral  slopes  are  swollen  next  to  the  fold  and  sinus  and  descend 
rapidly  to  the  free  margins.  Those  of  the  brachial  valve  are  strongly 
convex,  while  those  of  the  pedicle  valves  are  concave  toward  the 
cardinal  extremes. 

James  took  as  his  types  specimens  with  high  compressed  folds  and 
profound  sinuses  on  which  the  lateral  plications  were  rudimentary 
or  absent.  By  far  the  greater  number  have  a  compressed,  moder- 
ately elevated  iold  with  lateral  plications  somewhat  weaker  than  the 
median  plications,  but  reaching  to  the  free  edge. 

In  all  mature  and  old  specimens  the  inner  edges  of  the  lateral  slopes 
of  the  pedicle  valve  are  elevated  to  such  a  degree  as  to  form  a  pro. 
found  sinus.  Gibbosity  becomes  so  pronounced  in  old  specimens 
that  the  thickness  exceeds  the  height  and  may  equal  or  nearly  equal 
the  width. 

The  shell  is  narrower  and  more  globose  than  that  of  Platystropkia 
laiicosta  and  Platystropkia  cypka.  It  is  somewhat  like  Platystropkia 
umcostata  crassiformis,  new  variety,  but  it  has  a  lower  fold  than  that 
form.  It  also  has  a  greater  number  of  plications  on  the  lateral  slopes, 
as  there  are  seven  and  eight  in  this  species  and  only  five  and  six  in 
Platystropkia  umcostata  crassiformis.  By  selection  it  is  possible 
to  differentiate,  from  among  numerous  specimens,  a  small  number  of 
individuals  which  are  shorter  and  thicker  than  other  members  of  the 
species. 

It  is  also  possible  to  differentiate  an  occasional  pauciplicate  form 
with  a  hinge  line  decidedly  shorter  than  the  other  specimens.  There 
are  four,  rarely  five  and  six,  coarse,  sharp,  and  broadly  spaced  pli- 
cations on  the  lateral  slopes.  Specimens  representing  this  mutation 
are  smaller  than  other  members  of  the  species. 

Occurrence. — Maysville  group:  All  mutations  are  found  in  asso- 
ciation in  the  Fairmount  beds  at  Cincinnati,  Ohio;  Covington,  Ken- 
tucky; and  Madison,  Indiana,  etc. 

Flesiotypes.—€*t.  Nos.  35366,  48604,  U.S.N.M. 
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PLATYSTBOPHIA  CBAS8A,  rmHetj. 

Plate  47,  figB.  12. 

Specimens  have  been  found  in  the  Arnheim  and  Waynesville  at 
several  localities  which  closely  resemble  Platystrophia  crassa.  The 
only  characteristic  which  seems  to  distinguish  these  from  the  Fair- 
mount  specimens  is  their  somewhat  longer  hinge  line. 

Measurements. — 15  mm.  along  the  hinge,  16.8  mm.  wide  across  the 
middle,  15.5  mm.  high,  12.6  mm.  thick,  9.3  mm.  sinal  width,  7.2  mm. 
sinal  depth,  4  mm.  fold  depth. 

Occurrence. — Richmond  group,  Waynesville  formation:  Mouth  of 
Bull  Creek,  Clark  County,  Indiana;  Greenwell  Ford,  Kentucky. 
Arnheim:  One  and  one-half  miles  south  of  Clark,  Jefferson  County, 
Kentucky. 

Plesiotype.— Cat.  No.  65953,  U.S.N.M. 

PLATYSTROPHIA  LATIOOSTA  (Meek). 

Plate  48,  figB.  11-13. 

Delthyris  lynx  Hall,  Pal.  New  York,  vol.  1, 1847,  pi.  32D,  figB.  1  0,  P,  Q. 
OrtMs  laticostata  Jambs,  Cat.  Sil.  Fobs.  Cincinnati  Group,  1871,  p.  10  (name* 

nudem). — Milleb,  Cincinnati  Quart.  Jour.  Sci.,  vol.  2,  1875,  p.  27. 
Orthii  (Platystrophia)  biforata  var.  laticosta  Meek,  Pal.  Ohio,  vol.  1, 1873,  p.  116, 

pi.  10,  fig.  4— Lesley,  Geol.  Surv.  Pennsylvania,  Rep.  P. 4, 1880,  p.  509, figs. 

Aord. 
Platystrophia  biforata  var.  laticosta  Hall  and  Clarke,  Pal.  New  York,  vol.  8, 

pt.  1,  1892,  p.  223,  pi.  55,  figB.  5,  8,  9  (not  6,  7). 
Platystrophia  lynx  var.  laticosta  Cuming 8  and  Mauck,  Amer.  Journ.  Sci.,  ser.  4, 

vol.  14,  1902,  p.  4.— Cuming 8  (part),  Amer.  Journ.  Sci.,  ser.  4,  vol.  15, 1903, 

p.  28  (footnote)  p.  29,  figs,  e-ef" '. 
Platystrophia  laticosta  Cumings  (part),  Amer.  Journ.  Sci.,  vol.  15,  1903,  pp.  30, 

122. 
Platystrophia  laticosta  Foerste,  Amer.  Geol.,  vol.  31, 1903,  p.  334.— Gbabau  and 

Shimee,  N.  A.  Index  Fossils,  vol.  1,  1907,  p.  258.— Foerste,  Bull.  Sci.  Lab. 

Denison  Univ.,  vol.  16,  1910,  pi.  3,  figs,  la,  6,  2. 

Platystrophia  laticosta  has  a  transverse  shell  with  seven  plications 
on  the  lateral  slopes.  The  fold  is  compressed  and  the  sinus  deep. 
The  depth  of  the  sinus  is  increased  by  elevation  of  the  inner  edges 
of  the  lateral  slopes  of  the  pedicle  valve,  which  is  the  result  of  lateral 
compression. 

The  slopes  of  the  brachial  valve  have  a  convex  curve  from  the 
front  to  the  cardinal  margin  with  the  steepest  part  of  the  curve 
toward  the  hinge.  The  curve  from  the  edge  of  the  fold  to  the  lateral 
margin  is  flatly  convex. 

The  chief  distinction  between  Platystrophia  laticosta  and  Platy- 
strophia cypha  is  one  of  degree.  Both  have  high  compressed  folds 
and  deep  sinuses,  but  there  is  less  compression  of  the  fold  and  less 
depth  to  the  sinus  in  the  former.    The  Jengthwise  convexity  of  the 
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lateral  slopes  is  also  less  in  Platystrophia  laticosta  than  in  Platy- 
strophia cypha. 

The  lateral  plications  of  the  fold  and  sinus  are  weak,  but  they  have 
never  entirely  disappeared.  Specimens  of  Platystrophia  cypha  often 
have  one  or  both  of  these  plications  entirely  missing. 

Similar  specimens  occur  in  the  Wayneeville  beds.  The  latter,  are 
ventricose,  more  transverse  and  bear  nine  instead  of  seven  plications 
on  the  lateral  slopes. 

Occurrence. — Maysville  group.  Leipers  formation:  Nashville,  Ten- 
nessee. Bellevue  member:  Maysville,  Bullittsville,  and  Oldham 
County,  Kentucky;  Madison,  Vevay,  Lawrenceburg  and  Manchester, 
Indiana.  Bellevue  and  Corryville  beds:  Cincinnati  and  elsewhere  in 
Ohio. 

Plesiotypes.— Cat.  Nos.  48605,  50946,  U.S.N.M. 

PLATYSTROPHIA  UNICOSTATA  Cvmintfa. 

Plate  48,  figs.  4-7. 

Platystrophia  unicostata  Cumings,  Amer.  Journ.  Sci.,  ser.  4,  vol.  15,  1903,  pp. 
2&-29,  figB.  15  a-d,  p.  31.— Foerste,  Bull.  Sci.  Lab.  Denison  Univ.,  vol.  Id, 
1910,  pi.  4,  fig.  6. 

Professor  Cumings  has  described  this  form  as  a  uniplicate  Platy- 
strophia laticosta  of  the  Upper  Maysville.  It  differs  from  that  species 
in  that  it  is  more  compressed,  is  narrower  and  has  a  higher  fold  and 
deeper  sinus. 

The  compression,  the  high  fold,  and  deep  sinus  and  loss  of  lateral 
plications  of  the  fold  and  sinus  agree  with  Platystrophia  cypha  as  do 
also  the  contour  of  the  lateral  slopes.  The  slopes  of  the  brachial 
valve  bend  rapidly  toward  the  cardinal  margin,  somewhat  less 
rapidly  to  the  frontal  margin,  and  with  almost  no  bend  to  the  lateral ' 
margin.  The  slopes  of  the  pedicle  valve  are  profoundly  elevated 
along  the  inner  margins  which  descend  with  a  decided  slope  and  form 
a  deep  concavity. 

This  species  differs  from  Platystrophia  cypha  in  that  the  hinge  line 
is  not  more  than  one-fourth  greater  than  the  width  across  the  middle 
and  the  lateral  plications  are  fewer,  coarser  and  more  widely  spaced, 
as  there  are  only  five  and  six.  Specimens  in  the  United  States 
National  Museum  labeled  by  James  as  Platystrophia  cypha  belong 
to  this  species.  James  took  as  his  types  of  Platystrophia  cypha  shells 
which  were  conspicuously  prolonged  along  the  hinge-line  and  with 
10  or  12  plications  on  each  of  the  lateral  slopes. 

Platystrophia  unicostata  is  connected  with  Platystrophia  laticosta  by 
all  degrees  of  variants.  Some  individuals  have  three  plications  on 
the  sinus  and  four  on  the  fold;  in  this  case  the  lateral  plications  are 
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very  weak.  Some  individuals  have  one  lateral  plication  on  the  fold 
and  one  in  the  sinus  fairly  well  developed,  while  those  on  the  opposite 
side  merely  appear  or  are  entirely  absent.  The  loss  of  these  plica- 
cations  is  due  to  obsolescence.  Among  the  specimens  in  Columbia 
University  there  were  several  which  showed  this  loss  to  be  due  to 
retardation  in  development,  but  none  of  the  specimens  belonging  to 
the  National  Museum  show  this  and  the  Columbia  specimens  are  not 
regarded  as  representative. 

Measurements. — 28.5  mm.  along  the  hinge  line,  24  mm.  wide  across 
the  middle,  18.3  mm.  high,  22  mm.  thick,  13  mm.  sinal  width,  Id  mm. 
sinal  depth,  6  mm.  fold  depth. 

Occurrence. — Maysville  Group.  Belle vue:  Madison  and  Vevay, 
Indiana;  Maysville:  Near  Lebanon,  Kentucky.  Corryville:  Cincin- 
nati, Ohio. 

Plesiotypes.— Cat.  Noe.  39037,  65968,  65969,  65970,  U.S.N.M. 

PLATY8TBOPHIA  UNICOSTATA  CRASSIFOBMI8,  aew  variety. 

Plate  48,  figs.  8-10. 

This  variety  is  represented  by  narrow  gibbous  specimens  which 
show  strong  lateral  compression.  The  hinge  line  equals  or  is  greater 
than  the  width  across  the  middle.  The  fold  is  narrow  and  strongly 
elevated;  the  sinus  is  profound.  In  most  specimens  there  are  two 
plications  on  the  fold  and  one  in  the  sinus,  but  in  other  specimens 
there  is  one  weak  lateral  plication  on  one  or  both  sides  of  the  fold 
and  sinus.  The  lateral  slopes  of  the  brachial  valve  are  strongly 
convex,  those  of  the  pedicle  valve  strongly  concave.  The  slopes  are 
occupied  by  four  to  six  plications. 

This  variety  has  been  confused  with  Platystrophia  crassa.  It  has 
a  more  angular  outline,  the  fold  is  higher,  the  sinus  deeper,  and  the 
lateral  plications  are  broader  and  more  broadly  spaced.  It  is  nar- 
rower than  PlatystropMa  urticostata.  The  many  characteristics  in 
common  between  this  variety  and  PlatystropMa  cypha  would  indicate 
that  it  belonged  to  that  species,  but  the  growth  stages  and  many 
variants  point  to  PlatystropJda  laticosta  as  the  stock  from  which  this 
variety  developed. 

Measurements. — 25  mm.  along  the  hinge  line,  22.2  mm.  wide  across 
the  middle,  17.1  mm.  high,  19  mm.  thick,  11.5  mm.  sinal  width,  11.5 
mm.  sinal  depth,  4.5  mm.  fold  depth. 

Occurrence. — ^Maysville  group.  Leipers  formation;  Boodlettsville, 
Tennessee.  Bellevue  member:  Maysville,  Kentucky;  Bellevue; 
Madison,  Indiana. 

Oatypes.—Cht.  No.  65965,  U.S.N.M. 
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PLATYSTBOPHIA  CYPHA  (James) 

Plate  47,  figs.  22-25;  plate  48,  figs.  14-16. 

Delthyris  lynx  Hall,  Pal.  New  York,  vol.  1,  pi.  32D,  figs.  1  R.  S.  T.  U. 

Ortkis  (Platystrophia)  cypha  Jambs,  Cincinnati  Quart.  Jour.  Sci.,  vol.  1,  1874,  p. 
20;  not  figured. 

Platystrophia  cypha  Oumings,  Amer.  Journ.  Sci.,  ser.  4,  vol.  15,  1903,  p.  39,  foot- 
note.— Fobrstb,  Amer.  Geol.,  vol.  31,  1903,  p.  341;  Bull.  Sci.  Lab.  Deniaon 
Univ.,  vol.  16,  1910,  p.  61,  pi.  4,  fig.  10a-&;  pi.  5,  fig.  11;  pi.  4,  fig.  12;  Ohio 
Naturalist,  vol.  12,  1912,  p.  463,  pi.  22,  fig.  5. 

Platystrophia  lynx  var.  cypha  Oumings,  32nd  Ann.  Rept.  Dept.  Geol.  Nat.  Res. 
Indiana,  1908,  p.  917. 

Mr.  James  described  this  species  as  a  transverse  gibbous  form  with 
a  hinge  so  long  as  to  form  spinelike  projections;  a  profound  sinus;  a 
remarkably  elevated  fold;  convexity  equaling  the  width  across  the 
middle;  one  strong  plication  in  the  sinus  and  an  obscure  rudimentary 
one  on  each  side;  and  twenty-two  to  twenty-six  angular  costae  on 
each  valve. 

Doctor  Foerste  saw  the  specimens  preserved  in  the  James  collec- 
tion in  the  Walker  Museum  of  Chicago  University  as  types  of  Platy- 
strophia cypha.    He  says.: l 

The  one  numbered  2326  *  *  *  is  prolonged  conspicuously  along  the  hinge  line; 
it  possesses  12  plications;  on  one  side  of  the  shell  extend  to  about  three-quarters  of 
an  inch  from  the  beak.  The  spinelike  prolongation  at  the  opposite  end  of  the  hinge 
line  has  been  broken  off.  The  other  specimens  can  not  be  regarded  as  types  since  in 
these  the  prolongation  of  the  shell  along  the  hinge  line  does  not  exceed  an  eighth  of 
an  inch  and  the  number  of  plications  on  each  side  of  the  fold  is  7  or  8  instead  of  10  or  12. 
Although  all  of  these  specimens  can  not  be  regarded  as  original  types,  they  evidently 
belong  to  the  same  species  if  my  interpretation  of  the  species  is  coirect. 

I  have  before  me  about  200  specimens  of  this  species,  and  those 
which  apply  to  this  description  are  found  at  various  horizons  of  the 
Arnheim  of  Tennessee,  Kentucky,  Ohio,  and  Indiana.  I  have  one 
specimen  from  the  Arnheim  of  Lebanon,  Kentucky,  which  seems  to 
agree  in  dimensions  with  those  which  Mr.  James  took  as  his  types. 
It  is  40  mm.  along  the  hinge  and  23.5  mm.  wide  across  the  middle. 
There  are  12  plications  on  the  lateral  slopes.  This  specimen,  how- 
ever, has  four  plications  in  the  sinus  and  five  on  the  fold.  Individ- 
uals of  nearly  every  species  of  the  triplicate  group  have  been  found 
which  have  more  than  three  plications  in  the  sinus  and  four  on  the 
fold,  and  this  specimen  represents  one  of  these  mutations. 

The  average  individual  of  these  Arnheim  forms  has  a  hinge  line 
which  is  about  one-fourth  greater  than  the  width  across  the  middle, 
and  has  9  or  10  plications  on  the  lateral  slopes.  The  high  com- 
pressed fold  has  two  strong  and  two  weak  plications;  the  profound 
sinus  has  a  strong  median  plication  and  two  weak  lateral  plications. 

»  Bull.  Sci.  Lab.  Denison  Univ.,  vol.  16, 1910,  p.  62. 
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The  slopes  of  the  brachial  valve  have  a  strongly  convex  curve  front 
the  cardinal  to  the  frontal  margin.  There  is  only  a  slight  convex 
curve  from  the  fold  to  the  lateral  margins.  The  slopes  of  the  pedicle 
valve  are  strongly  concave,  the  greatest  concavity  being  behind  the 
cardinal  angles.  Specimens  with  fewer  lateral  plications  which  are 
found  associated  with  those  just  described  are  placed  in  this  species 
as  they  are  in  agreement  in  all  other  characters. 

Doctor  Foerste  has  applied  the  name  PlatystropMa  cypha  conradi 
(see  pi.  47,  figs.  26,  27,  Cat.  No.  66028,  U.S.N.M.)  to  that  type  of  shell 
which  is  much  prolonged  along  the  hinge-line,  bears  numerous  plica- 
tions on  the  lateral  slopes,  and  has  a  less  compressed  fold  and  sinus 
which  bears  stronger  lateral  plications  than  is  found  in  typical  speci- 
mens of  PlatystropMa  cypha. 

PlatystropMa  cypha  resembles  PlatystropMa  unicostata  and  Pla- 
tystropMa unicostata  crassiformis.  The  chief  difference  lies  in  ite 
greater  width  and  correspondingly  greater  number  of  plications  on 
the  lateral  slopes. 

Measurements. — 33  mm.  along  the  hinge,  25.5  mm.  wide  across  the 
middle,  17.5  mm.  high,  17.5  mm.  thick,  13.5  mm.  sinal  width,  ll.S 
mm.  sinal  depth,  6  mm.  fold  depth. 

Occurrence. — Richmond  group:  Arnheim  formation:  Waynesville 
and  Lebanon,  Ohio;  Seatonville,  Bardstown,  Lebanon,  near  Spring- 
field, Fisherville,  etc.,  Kentucky;  and  Madison,  Indiana. 

Plesiotypes.— Cat.  Nos.  66001,  66009,  U.S.N.M. 

PLATYSTROPHIA  CYPHA  TUMIDA,  new  variety. 

Plate  48,  figB.  17-20. 

Among  the  specimens  of  PlatystropMa  cypha  found  in  the  Arnheim 
of  Tennessee,  Kentucky,  Ohio,  and  Indiana  occurs  a  variety  with  a 
tumid  shell  in  which  the  thickness  equals  the  width  across  the  middle 
and  equals  or  exceeds  the  height.  The  hinge  line  forms  the  greatest 
width.  Four  specimens  from  Mount  Washington,  Kentucky,  have 
the  hinge  line  greatly  extended  but  in  most  specimens  it  is  about  a 
third  greater  than  the  width  across  the  middle.  The  fold  is  high  and 
slightly  less  compressed  than  in  typical  specimens  of  the  species. 
The  sinus  is  profound  in  front  and  has  a  direction  at  right  angles  to 
the  direction  of  the  posterior  portion  of  the  sinus.  The  lateral  plica- 
tions of  the  fold  and  sinus  are  on  the  average  relatively  strong  but 
they  are  always  weaker  than  the  median  plications.  The  number  of 
plications  on  the  lateral  slopes  vary  from  8  to  10. 

The  slopes  of  the  brachial  valve  are  swollen.  The  descent  in  all 
directions  is  abrupt,  but  it  is  most  abrupt  toward  the  cardinal  margin. 
The  lateral  slopes  of  the  pedicle  valve  are  greatly  elevated  next  to 
the  sinus.  Strong  compression  of  this  valve  has  resulted  in  a  decid- 
edly concave  outline. 
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Compared  with  PlatystropMa  wattowayi  this  form  has  more  acum- 
inate cardinal  extremes  with  concave  rather  than  convex  lateral  mar- 
gins. The  slopes  of  the  brachial  valve  are  more  tumid  and  those  of 
the  pedicle  valve  more  compressed  than  in  the  latter  species.  It  has 
many  of  the  characteristics  of  Platystrophia  urricostata.  The  slopes 
of  the  brachial  valve  are  more  swollen  and  those  of  the  pedicle  valve 
more  compressed  than  that  form  and  it  also  has  a  greater  number  of 
plications  on  the  slopes. 

The  inflated  brachial  valve  suggests  relationship  to  Platystrophia 
derksviUensis  and  Platystrophia  cumingsi  and  the  stratigraphic 
position  of  the  three  forms  strengthens  this  view,  but  this  variety 
marks  the  culmination  of  a  development  toward  decrease  in  width 
and  increase  in  thickness.  It  would  not  be  likely  to  give  rise  to 
species  whose  development  was  toward  increase  in  the  width  of  the 
shell. 

Measurements. — 33.5  mm.  along  the  hinge  line,  25.9  mm.  wide 
across  the  middle,  19.3  mm.  high,  25  mm.  thick,  16.8  mm.  sinal 
width,  16  mm.  sinal  depth,  6.5  mm.  fold  height. 

Occurrence. — Richmond  group:  Arnheim  formation:  One  mile 
south  of  Mount  Washington,  Greenwell  Ford,  1£  miles  south  of 
Clark,  etc.,  Kentucky;  4  miles  northeast  of  Gallatin  and  Goodie  tts- 
ville,  Tennessee;  Waynes ville  and-  Qarksville,  Ohio;  Southeastern 
Indiana. 

Holotype.—Cat.  No.  66069,  U.S.N.M. 

PLATYSTROPHIA  CYPHA  ARCTA,  new  variety. 
Plate  48,  figs.  1-3. 

Another  variant  of  Platystrophia  cypha  has  a  thinner  valve  and  a 
more  compressed  fold  and  sinus  than  other  members  of  the  species 
and  the  lateral  plications  on  the  slopes  of  the  fold  and  sinus  are  weak. 
Sometimes  they  become  obsolete  before  reaching  the  frontal  margin. 
Most  of  the  specimens  have  subquadrate  cardinal  extremes;  a  few 
specimens  are  slightly  elogate  on  the  hinge-line.  The  convexity  of  the 
brachial  valve  and  concavity  of  the  pedicle  valve  are  not  so  marked  as 
in  other  members  of  the  species.  Nine  and  ten  closely  spaced  plica- 
tions occupy  the  lateral  slopes. 

This  variety  i3  easily  distinguished  by  its  thin  fold,  nairow  form,  and 
closely  spaced  plications. 

Measurements. — 35  mm.  along  the  hinge  line,  33  mm.  wide  across 
the  middle,  17.5  mm.  high,  13.5  mm.  thick,  12  mm,  sinal  width, 
9.5  mm.  sinal  depth,  6  mm.  fold  depth. 

Occurrence. — Richmond  group.  Arnheim  formation:  Wyoming, 
Sunset,  \  mile  east  of  Fishei  ville,  Clark,  Greenwell  Ford  Section, 
Bullitt  County,  Kentucky;  Gallatin,  Tennessee;  Waynesville,  Ohio, 

Cotypes  — Cat.  No.  66045,  U.S.N.M. 
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PLATYSTROPHIA  CYPHA  BELLATULA.  mw  Ttrtoty. 

Plate  47,  figs.  28-30. 

In  the  Waynesville  formation  of  Ohio  and  Kentucky  there  is  a  small 
variety  of  Platystrophia  cypha  with  six,  seven,  or  eight  plications  on 
the  lateral  slopes.  This  variety  has  many  characteristics  in  common 
with  Platystrophia  unicostata.  It  is  smaller  and  shorter  than  that 
species,  and  has  somewhat  narrower  plications  on  the  lateral  slopes. 

Measurements. — 25.2  mm.  along  the  hinge  line,  21.5  mm.  wide 
across  the  middle,  14  mm.  high,  17  mm.  thick,  9.5  mm.  sinal  width, 
13  mm.  sinal  depth,  4.5  mm.  fold  depth. 

Occurrence. — Richmond  group:  Waynesville  formation;  Waynes- 
ville and  Clarksville,  Ohio;  Westport,  Kentucky. 

Cotypes.— Oat.  No.  66021,  U.S.N.M. 

PLATYSTROPHIA  WALLOWAYI  Foerste. 

Plate  45,  figs.  5-8. 

Platystrophia  wallowayi  Fobrstb,  Ohio   Naturalist,  vol.  12,  1912,  p.  453,  pi. 
22,  &g.  6. 

This  represents  a  globose  form  with  a  hinge  line  somewhat  shorter 
than  the  width  across  the  middle,  a  b^gh,  broad,  rounded  fold  and 
broad  deep  sinus.  The  brachial  valve  is  strongly  convex.  The  pedicle 
valve  is  not  as  deep  as  the  brachial  valve;  it  is  convex  next  to  the 
sinus,  but  becomes  slightly  concave  toward  the  cardinal  angles. 
There  are  usually  four  plications  on  the  fold  and  three  in  the  sinus 
but  in  some  specimens  there  are  five  or  more  plications  on  the  fold 
and  four  or  more  in  the  sinus.  There  are  usually  9  or  10  plications  on 
the  lateral  slopes.   Mature  specimens  have  strong  growth  lines. 

Measurements. — 19  mm.  along  the  hinge  line,  22.6  mm.  wide  below 
the  middle  (greatest  width),  17.3  mm.  high,  17.2  mm.  thick,  13.7 
mm.  sinal  width,  11.3  mm.  sinal  depth,  6.7  mm.  fold  height. 

Occurrence. — Richmond  group:  Arnheim  formation:  Walloway 
Creek,  near  Boston,  Bardstown,  etc.,  Kentucky;  Southeastern  Indi- 
ana. 

Plesiotypes.— Cat.  Nos.  39043,  65981,  U.S.N.M. 

EXPLANATION  OF  PLATES. 
Plate  42. 

All  figures  on  this  plate  are  natural  size. 
Figs.  1,  2.  Platystrophia  uniplicate.  new  species,  p.  405. 

1.  Pedicle  valve  showing  one  plication  in  the  sinus. 

2.  Brachial  valve.    The  low  fold  bearing  two  plications  is  typical  (same  specimen 

as  ^g.  1). 
Trenton  limestone  near  Lake  Champlain,  New  York. 
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Figs.  3-6.    Platystropkia  trentonensis.  new  species,  p.  407. 

3.  Pedicle  valve.    The  figure  showB  the  presence  of  three  plications  in  the  sinus. 

4.  Pedicle  valve  of  a  long-hinged  specimen. 
Trenton  group  (Proeser  limestone)  Decorah,  Iowa. 

5.  Brachial  valve  showing  the  bifurcation  of  the  median  plication. 

6.  Anterior  view. 

Trenton  group  (Proeser  limestone).  Fountain,  Minnesota. 
Figs.  7,  8.    Platystropkia  precedent,  new  species,  p.  405. 

7.  Pedicle  valve  showing  two  plications  in  the  sinus  merging  into  one  at  the  beak. 
Trenton  group  (Curdsville  limestone),  Mercer  County,  Kentucky. 

8.  Pedicle  valve  of  a  plump  specimen.    The  presence  of  one  plication  in  the  sinus 

at  the  beak  is  shown. 
Trenton  limestone  near  Lake  (ham  plain.  New  York. 
Figs.  9-11.  Platystropkia  trentonensis  ckamplainensis.  new  variety,  p.  407. 

9.  Pedicle  valve.    The  biplicate  plication  pattern  is  well  shown. 

10.  Cardinal  view  showing  the  short  hinge  line. 

11 .  Brachial  valve.    The  figure  illustrates  the  bifurcation  of  the  median  plication. 
Trenton  limestone  near  Lake  Champlain.  New  York. 

Figs.  12-14.  Platystropkia  trentonensis  perplana,  new  variety,  p.  407. 

12.  Pedicale  valve  showing  the  intercalation  of  a  median  plication  in  the  sinus. 

13.  Cardinal  view.    The  thin  form  is  typical. 

Trenton  group  (Curdsville  limestone).  Crossville  Quadrangle.  Tennessee. 

14.  Brachial  valve.    The  figure  shows  the  biplicate  arrangement  of  the  plications 

of  the  fold. 
Trenton  group  (Curdsville  limestone),  Mercer  County.  Kentucky. 
Figs  16-19.  Platystropkia  hermitagensis.  new  species,  p.  409. 

15.  Pedicle  valve  showing  the  broad  shallow  sinus. 

Trenton  group  (Hermitage  limestone).  Payton's  Creek.  6  miles  northwest  of 
Carthage.  Tennessee. 

16.  Brachial  valve  showing  the  low  multiplicate  fold. 

17.  Pedicle  valve.    This  specimen  lacks  the  usual  median  plication  in  the  sinus. 

18.  Anterior  view.    The  thin  form  is  characteristic. 

19.  ( ardinal  view.    The  presence  of  two  plications  on  the  fold  at  the  beak  is  shown 

in  this  figure. 
Trenton  group  (Hermitage  limestone),  Auburn,  Tennessee. 
Fig.  20.  Platystropkia.  species. 

20.  A  specimen  of  the  Biplicate  Group  with  two  plications  in  the  sinus.    Only 

one  valve  was  found. 
Trenton  group  (Proeser  limestone).  Cannon  Falls.  Minnesota. 
Figs.  21.  22.  Platystropkia  regularis  Shaler,  p.  405. 

21.  Pedicle  valve  showing  the  two  plications  in  the  sinus.    The  outer  margin  has 

been  broken  away. 

22.  Brachial  valve  partly  buried  in  limestone.    The  three  plications  on  the  fold 

are  typical. 
Richmond  group  (Ellis  Bay),  Cliff,  one-half  mile  east  of  Junction  Cliff,  Anti- 
costi  Island. 
Fig.  23.  Platystropkia  reversata  (Foerste),  p.  408. 

23.  Pedicle  valve  showing  the  multiplicate  sinus.    The  outer  edges  have  been 

broken  away. 
Albion  group  (BrasB field  limestone).  Dayton.  Ohio. 
Fig.  24.  Platystropkia  daytonensis  (Foerste).  p.  406. 

24.  Brachial  valve.    The  three  plications  on  the  fold  are  typical. 
Albion  group  (Braes field  limestone),  Nelson  County,  Kentucky. 
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Figs.  25-28.  Platystrophia  brachynota  (Hall),  p.  408. 

25.  Cardinal  view  illustrating  the  short  hinge. 

26.  Brachial  valve  of  the  same  specimen.    The  figure  shows  the  five  plications 

on  the  fold. 
Niagarian  group  (Louisville  limestone).  Louisville.  Kentucky* 

27.  Pedicle  valve.    The  presence  of  four  plications  in  the  sinus  is  characteristic. 

28.  Brachial  valve  of  a  small  specimen. 

Albion  group  (Brassfield  limestone),  Nelson  County,  Kentucky. 
Figs.  29-31.  Ptalyslropkia,  species. 

29.  Brachial  valve.    The  fold  scarcely  rises  above  the  general  convex  outline. 

30.  Cardinal  view. 

31.  Pedicle  valve.    The  shallow  sinus  is  characteristic.    The  plication  pattern  of 

the  fold  and  sinus  shows  that  this  species  belongs  to  the  biplicate  group. 
Middle  Ordovician  (Wesenberg  limestone),  near  Wesenberg,  Esthonia,  Russia. 
Figs.  32-35.  Platystrophia,  species. 

32.  Cardinal  view  showing  the  short  hinge-line  and  globose  form. 

33.  Brachial  valve.    The  three  plications  of  the  fold  is  typical.    The  varices  are 

so  strong  as  to  be  almost  lamellose. 

34.  Pedicle  valve. 

35.  Anterior  view.    This  species  has  two  plications  in  the  sinus.    The  plication 

pattern  of  the  fold  and  sinus  places  this  species  in  the  biplicate  group. 
Upper  Ordovician  (Fl)  Kurkull,  Russia. 
Figs.  36-38.  Pla&tystrophia  rhynchonelliformis,  new  species,  p.  413. 

36.  Brachial  valve  showing  a  compressed  fold. 

37.  Pedicle  valve.    The  triplicate  arrangement  of  the  plications  of  the  sinus  is 

typical. 

38.  Cardinal  view.    The  short  hinge  line  is  typical. 
Trenton  limestone  Ellisburg,  New  York. 

Figs.  39-41.  Platystrophia  eztensa,  new  species,  p.  410. 

39.  Pedicle  valve  showing  the  triplicate  plication  pattern. 

Trenton   group   (Hermitage   limestone),    two   miles   north   of  Hartsville, 
Tennessee. 

40.  Cardinal  view.    The  thin  valves  are  characteristic. 

41.  Brachial  valve. 

Trenton  group  (Hermitage  limestone),  Auburn,  Tennessee. 
Figs.  42-43.  Platystrophia  daytonensis  laurdensis,  new  variety,  p.  406. 

42.  Brachial  valve  showing  the  presence  of  three  plications  on  the  fold. 

43.  Pedicle  valve.    The  two  plications  in  the  sinus  show  the  biplicate  arrange- 

ment. 
Niagara  group  (Laurel  limestone),  St.  Paul,  Indiana. 

Plate  43. 
All  figures  on  this  plate  are  natural  size. 
Fros.  1-8.  Platystrophia  amoena,  new  species,  p.  412. 

1.  Brachial  valve.    The  figure  shows  the  low  spreading  fold. 
Trenton  group  (Bigby  limestone),  Cynthiana,  Kentucky. 

2.  Brachial  valve  of  a  mutation  which  has  six  plications  on  the  fold. 

3.  Brachial  valve  of  a  normal  individual. 
Trenton  limestone,  Trenton  Falls,  New  York. 

4.  Brachial  valve  of  a  narrow  specimen. 

5.  Anterior  view  showing  the  low  fold,  shallow  sinus  and  thin  valves. 

6.  Pedicle  valve  of  a  normal  individual. 

Trenton  group  (Bigby  limestone),  Versailles,  Kentucky. 

7.  Pedicle  valve  of  a  mutation  which  has  four  plications  in  the  sinus.    . 

8.  Brachial  valve  of  a  normal  individual. 

Trenton  group  (Bigby  limestone),  Frankfort,  Kentucky. 
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Figs.  9-13.  Platystrophia  amoena  longicardinalis,  new  variety,  p.  412. 
9.  Pedicle  valve.    The  figure  shows  the  shallow  sinus. 

10.  Brachial  valve.    The  low  spreading  fold  is  typical. 
Trenton  limestone,  Trenton  Falls,  New  York. 

11,  12.  Brachial  valves. 

13.  Cardinal  view  showing  the  ventricosity.    All  the  specimens  show  the  char- 

acteristic acuminate  hinge  extremities, 
Trenton  group  (Prosser  limestone),  Fountain,  Minnesota. 
Figs.  14-17.  Platystrophia  amoena  robusta,  new  variety,  p.  412. 

14.  Cardinal  view.    The  plump  form  is  characteristic. 

15.  Pedicle  valve.    The  shallow  sinus  is  illustrated. 

16.  Anterior  view.    The  figure  illustrates  the  shallow  sinus. 

17.  Brachial  valve  showing  the  characteristic  strong  growth  lines. 
Trenton  limestone,  Trenton  Falls,  New  York. 

Figs.  18-22.  Platystrophia  globosa,  new  species,  p.  413. 

18.  Pedicle  valve.    The  triplicate  plication  pattern  is  well  shown. 

19.  Cardinal  view.    The  plump  form  is  typical. 

20.  Anterior  view  showing  the  broad  sinus. 

21.  Brachial  valve  illustrating  the  broad  low  fold. 
Trenton  group,  Nashville,  Tennessee. 

22.  Brachial  valve. 

Trenton  limestone,  Ellisburg,  New  York. 
Figs.  23-26.  Platystrophia  strigosa,  new  species,  p.  417. 

23.  Anterior  view  showing  the  typical  thin  form,  low  fold  and  shallow  sinus. 

24.  Pedicle  valve.    The  broad  sharp  plications  are  characteristic. 

25.  Brachial  valve,  of  a  mutation  with  five  plications  on  the  fold. 

26.  Brachial  valve  of  a  somewhat  larger  specimen. 
Maysville  group  (Fairmount),  Newport,  Kentucky. 

Figs.  27-29.  Platystrophia  eorryvillensis,  new  species,  p.  419, 

27.  Cardinal  view  showing  the  ventricose  brachial  valve  and  long  hinge  line. 

28.  Brachial  valve.    The  fold  scarcely  rises  above  the  general  convexity  of  the 

valves. 

29.  Pedicle  valve.    The  broad  sinus  is  typical. 
Maysville  group  (Corryville  beds),  Cincinnati,  Ohio. 

Figs.  3<K-35.  Platystrophia  morrowensis  (James),  p.  418. 

30.  Lateral  view.    The  globose  form  is  characteristic. 

31.  Pedicle  valve  showing  the  low  spreading  fold. 

32.  Cardinal  view.    The  short  hinge  line  is  characteristic. 

33.  Pedicle  valve  of  an  individual  with  three  plications  in  the  sinus. 
Maysville  group  (Corryville  beds),  Morrow,  Cincinnati,  etc.,  Ohio. 

34.  Pedicle  valve  of  a  longer  hinged  individual. 

35.  Brachial  valve  of  a  very  short  hinged  specimen. 
Maysville  group  (Corryville  beds),  Cincinnati,  Ohio. 

Figs.  36-41.  Platystrophia  juvenis,  new  species,  p.  416. 

36.  Brachial  valve  of  a  typical  specimen. 

37.  Brachial  valve  of  a  mutation  with  seven  plications  on  the  lateral  slopes. 

38.  Pedicle  valve  of  a  mutation  which  approaches  Platystrophia  paudplicata. 

39.  Pedicle  valve  of  a  typical  specimen. 

40.  Anterior  view  showing  the  even  convexity  of  the  valves. 

41.  A  group  attached  to  a  bryozoan  frond. 

Maysville  group  (Fairmount  beds),  Newport  and  Covington,  Kentucky. 
Figs.  42-43.    Platystrophia  nitida,  new  species,  p.  418. 

42.  Brachial  valve  showing  the  characteristic  low  spreading  fold. 

43.  Cardinal  view.    The  short  hinge  line  is  characteristic. 
Maysville  group  (Fairmount),  Cincinnati,  Ohio. 
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Figs.  44-47.  Platy$trophia  elegantula,  new  species,  p.  410. 

44.  Pedicle  valve.    The  multiplicate  sinus  is  characteristic. 

45.  Cardinal  view  showing  the  short  hinge. 

46.  Brachial  valve.    The  outer  plications  are  shown  to  curve. 

47.  Anterior  view.    This  species  has  a  low  rounded  fold  and  broad  sinus.    These 

specimens  show  the  characteristic  multiplicate  sinus. 
Trenton  group  (Bigby  limestone),  Frankfort,  Kentucky. 
Fio.  48.  Platystropkia  elegantula  triplicate,  new  variety,p.  411. 

48.  Pedicle  valve  showing  the  presence  of  only  three  plications  in  the  sinus. 
Trenton  limestone,  Ellisburg,  New  York. 

Fio.  49.  Platystropkia  elegantula  amplisulcata,  new  variety,  p.  411. 

49.  Pedicle  valve  with  seven  plications  in  the  sinus. 
Trenton  group  (Bigby  limestone),  Frankfort,  Kentucky. 

Fio.  50.  Portion  of  the  outer  surface  of  a  Platystropkia  morrowensis  James,  showing 
the  granular  character. 

Plate  44. 

All  figures  on  this  plate  are  natural  size. 
Figs.  1-4.  Platystropkia  precursor  Foerste,  p.  415. 

1.  Brachial  valve.    This  figure  shows  the  subequal  plications  on  the  fold. 

2.  Pedicle  valve.    The  broad  sinus  is  typical. 

3.  Anterior  view  showing  the  broad,  moderately  deep  sinus. 

4.  Cardinal  view  showing  the  equiconvex  valves. 
Trenton  group  (Catheys  formation),  Nashville,  Tennessee. 

Figs.  5-7.  Platyttrophia  precursor  latiformis,  new  variety,  p.  415. 

5.  Cardinal  view  showing  the  long  hinge  line. 

6.  Pedicle  valve.    The  triplicate  plication  pattern  is  well  shown. 

7.  Brachial  valve. 

Trenton  group  (Catheys  formation),  Nashville,  Tennessee. 
Figb.  8-11.  PlatystropMa  colbiensis  Foerete,  p.  414. 

8.  Brachial  valve  of  an  average  individual. 

9.  Pedicle  valve  of  an  average  individual. 

Trenton  group  (Catheys  formation),  Edgefield  Junction,  Tennessee. 

10.  Pedicle  valve  of  a  large  specimen. 

11.  Brachial  valve  of  same  specimen. 

Trenton  group  (Catheys  formation),  Nashville,  Tennessee. 
Fig.  12.  Platystropkia  colbiensis  mutata  Foerste,  p.  414. 

12.  Pedicle  valve  showing  five  plications  in  the  sinus. 
Trenton  group,  4  miles  east  of  Mount  Pleasant,  Tennessee. 

Figs.  13-16.  Platystropkia  precursor  angusta,  new  variety,  p.  416. 

13.  Brachial  valve  of  a  specimen  which  is  referred  to  this  variety. 
Trenton  group  (Prosser  limestone^  Hader,  Goodhue  County,  Minnesota. 

14.  Pedicle  valve  showing  the  typical  narrow  form. 

15.  Brachial  valve  of  another  specimen. 

16.  Anterior  view.    The  figure  shows  the  thick  valves. 
Trenton  group  (CatheyB  formation),  Nashville,  Tennessee. 

Figb.  17-20.  Platystropkia  precursor  profunda,  new  variety,  p.  415. 

17.  Pedicle  valve.    The  figure  showB  a  deep  sinus. 

18.  Brachial  valve.    The  broad  fold  is  characteristic. 

19.  Cardinal  view  showing  the  brachial  valve  to  be  deeper  than  the  pedicle  valve. 

20.  Anterior  view.    The  deep  sinus  is  characteristic. 
Trenton  group  (Catheys  formation),  Nashville,  Tennessee. 
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Plate  45. 

All  figures  on  this  plate  are  natural  sue. 
Figs.  1-4.  Platystropkia  clarksvillensis  Foerete,  p.  422. 

1.  Cardinal  view  showing  the  extended  hinge  line. 

2.  Pedicle  valve.    The  specimen  shows  the  subequal  plications  in  the  aim  id 

3.  Anterior  view.    The  prominent  sinus  is  characteristic. 
Richmond  group  (Waynesville  formation),  Waynesville,  Ohio. 

.  4.  Brachial  valve. 

Richmond  group  (Waynesville  formation),  Oregonia,  Ohio. 
Figs.  5-8.  Platystropkia  wallowayi  Foerete,  p.  438. 

5.  Anterior  view  showing  the  great  depth  of  the  sinus. 
Richmond  group  (Arnheim),  Southeastern  Indiana. 

6.  Lateral  view.    The  robust  form  is  characteristic. 

7.  Brachial  valve.    The  figure  shows  the  typical  strong  varices. 

8.  Pedicle  valve  of  a  mutation  with  four  plications  in  the  sinus. 

Richmond  group  (Arnheim).    Long  Run,  three-fourths  mile  above  Host  on, 
Jefferson  County,  Kentucky. 
Figs.  9-13.  Platystropkia  cumingsi,  new  species,  p.  422. 

9.  Pedicle  valve.    The  figure  represents  an  average  specimen. 
Richmond  group  (Waynesville  formation),  Oxford,  Butler  County,  Ohio. 

10.  Cardinal  view.    The  ventricose  form  is  characteristic. 
Richmond  group  (Waynesville  formation),  Oregonia,  Ohio. 

11.  Brachial  valve  showing  the  strong  plications  on  the  slopes  of  the  fold. 

12.  Anterior  view  of  a  mutation  which  has  four  plications  in  the  sinus. 
Richmond  group  (Waynesville  formation);  Waynesville,  Ohio. 

13.  Brachial  valve.    The  right  side  has  been  crushed. 
Richmond  group  (Fernvale  limestone),  Wilmington,  Illinois. 

Figs.  14-16.  Platystropkia  cf.  cumingsi,  new  species,  p.  422. 

14.  Anterior  view  showing  shallow  sinus,  low  fold  and  thin  valves. 

15.  Pedicle  valve.    The  extended  cardinal  extremes  is  characteristic. 

16.  Brachial  valve. 

Richmond  group,  near  Waynesville,  Ohio. 
Figs.  17-19.  Platystropkia  sublaticosta,  new  species,  p.  419. 

17.  Anterior  view.    The  shallow  sinus  and  low  fold  are  typical. 

18.  Brachial  valve  showing  the  strong  plications  on  the  slopes  of  the  fold. 

19.  Pedicle  valve.    (Same  specimen  as  fig.  17.) 
Maysville  group  (Upper  Fairmount),  Cincinnati,  Ohio. 

Figs.  20-21.  Platystropkia  acutilirata  (Conrad),  p.  424. 

20.  Interior  of  pedicle  valve. 

21.  Brachial  valve.    The  low  broad  fold  is  typical. 
Richmond  group  (Whitewater),  Richmond,  Indiana. 

Fig.  22.  Platystropkia  acutilirata  prolongata  Foerete,  p.  425. 

22.  Pedicle  valve  showing  the  extended  cardinal  extremities. 
Richmond  group  (Whitewater  formation),  Richmond,  Indiana. 

Fig.  23.  Platystropkia  acutilirata  senex  Cumings,  p.  426. 

23.  Brachial  valve.    The  narrow  form  is  characteristic. 

Richmond  group  (Upper  Whitewater  formation),  Richmond,  Indiana. 

Plate  46. 

All  the  figures  on  this  plate  are  natural  size. 
Figs.  1-4.  Platystropkia  atUnuata,  new  species,  p.  421. 

1.  Pedicle  valve.    The  figure  illustrates  the  broad  shallow  sinus. 

2.  Anterior  view  showing  the  characteristic  thin  form. 
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Fio.  3.  Brachial  valve.    The  low  spreading  fold  is  typical. 

4.  Brachial  valve  with  nine  plications  on  the  lateral  slopes. 
Richmond  group  (Waynesville  formation),  Warren  County,  Ohio. 

Fio 8.  5-8.  Platystrophia  acuminata  (James)  p.  420. 

5.  Brachial  valve  showing  the  slightly  elevated  fold. 

6.  Brachial  valve.    The  acuminate  cardinal  extreme  are  characteristic. 

7.  Pedicle  valve.    The  plications  on  the  slopes  of  the  sinus  have  almost  disap- 

peared. 
.     8.  Posterior  view  of  the  shell. 

Richmond  group  (Arnheim  formation),  Waynesville,  Ohio. 
Figs.  9-12.  Platystrophia  foerstei,  new  species,  p.  420. 
9.  Posterior  view  showing  the  long  hinge-line. 
Richmond  Group  Waynesville,  Ohio. 

10.  Pedicle  valve.    The  somewhat  extended  cardinal  extremes  are  well  illus- 

trated. 
Richmond  group  (Liberty  beds),  just  east  of  Eastwood,  Jefferson  County, 
Kentucky. 

11.  Pedicle  valve  of  a  narrow  specimen. 

12.  Brachial  valve.    The  broad  fold  is  typical. 

Richmond  group  (Arnheim  formation),  1  mile  east  of  Seatonville,  Kentucky. 
Figs.  13-16.  Platystrophia  foerstei  ampla,  new  variety,  p.  421. 

13.  Brachial  valve  of  an  average  specimen. 

Richmond  group  (Liberty),  Ravine  East  of  Floyd's  Fork,  Jefferson  County, 
Kentucky. 

14.  Posterior  view  showing  the  ventricose  form. 

Richmond  Group  (Waynesville  formation),  Long  Run  near  mouth  of  Tates 
Creek,  Jefferson  County,  Kentucky. 

15.  Pedicle  valve. 

16.  Brachial  valve. 

Richmond  group  (Waynesville),  1)  miles  southeast  of  Thixton,  Jefferson 
County,  Kentucky. 
Figs.  17-19.  Platystrophia  eUchornensis,  new  species  p.  426. 

17.  Pedicle  valve.    The  figure  shows  the  strong  growth  varices. 

18.  Cardinal  view  showing  the  short  hinge  line  and  globose  form. 

19.  Brachial  valve. 

Richmond  group  (Elkhorn  Division),  Elkhorn  Creek,  Richmond,  Indiana. 
Ffcoe.  20-24.  Platystrophia  annieana  Foerste,  p.  423. 

20.  Anterior  view  of  a  narrow  specimen.    The  even  convexity  is  characteristic. 
Richmond  group  (Whitewater  formation),  Richmond,  Indiana. 

21.  Pedicle  valve.    A  mutation  with  five  plications  in  the  sinus. 

22.  Brachial  valve  of  an  average  specimen. 

23.  Brachial  valve.    (Same  specimen  as  fig.  21.) 

Richmond  group  (Waynesville  formation),  Waynesville,  Ohio. 

24.  Anterior  view.    This  specimen  has  a  higher  fold  than  the  average. 
Richmond  group,  1  mile  east  of  Bradstown,  Kentucky. 

Figs.  26-28.  Platystrophia  moritura  Cumings,  p.  424. 
26.  Brachial  valve. 

26.  Anterior  view  showing  the  deep  sinus. 

Richmond  group  (Whitewater  beds),  Ripley  County,  Indiana. 

27.  Anterior  view  of  a  robust  specimen.    The  slightly  compressed  fold  is  charac- 

teristic. 

28.  Pedicle  valve.    This  figure  represents  a  mutation  with  five  plications  in  the 

sinus  and  six  on  the  fold. 
Richmond  group  (Liberty  beds),  railroad  cut  just  northwest  of  Eastwood, 
Kentucky. 
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Plate  47. 

All  figures  on  this  plate  are  natural  size. 
Figs.  1-11.  Platystrophia  crassa  (James),  p.  430. 

1.  Brachial  valve. 

2.  Pedicle  valve. 

3.  Lateral  view.    The  gibbous  form  is  typical. 

4.  Posterior  view. 

5.  Pedicle  valve  of  a  short  thick  mutation. 

6.  Anterior  view  of  a  short  thick  mutation. 

7.  Anterior  view  of  a  specimen  with  a  high  fold  bearing  dwarfed  lateral  plications. 

8.  Pedicle  valve  of  a  high  fold  specimen. 

9.  Brachial  valve.    A  specimen  with  a  high  fold  bearing  weak  lateral  plications. 

10.  Cardinal  view  of  a  short-hinged  mutation. 

11.  Anterior  view  showing  the  deep  sinus. 

Maysville  (Upper  Fairmount),  Cincinnati,  "Ohio;  Covington,  Kentucky. 
Fig.  12.  Platystrophia  crassa,  variety  p.  432. 

12.  Brachial  valve. 

Richmond  (Arnheim),  li  miles  south  of  Clark,  Kentucky. 
Flos.  13-15.  Platystrophia  pauciplicata  Cumings,  p.  417. 

13.  Pedicle  valve.    The  lateral  slopes  bear  six  plications. 

14.  Anterior  view.     Showing  the  thin  valves. 

15.  Brachial  valve.    The  fold  is  slightly  elevated. 
Maysville  (Basal  Fairmount),  Covington,  Kentucky. 

Figs.  16-18.  Platystrophia  profundosulcata  (Meek),  p.  429. 

16.  Brachial  valve  of  a  narrow  specimen. 

17.  Pedicle  valve  showing  the  characteristic  transverse  form. 

18.  Anterior  view.    The  profound  sinus  is  typical. 
Maysville  (Basal  Fairmount),  Cincinnati,  Ohio. 

Figs.  19-21.  Platystrophia  profundosulcata  hopensis  Foerste  p.  430. 

19.  Pedicle  valve  showing  the  decidedly  transverse  form. 

20.  Brachial  valve  showing  the  prominent  fold. 

21.  Anterior  view. 

Maysville  (Mount  Hope),  Cincinnati,  Ohio. 
Figs.  22-25.  Platystrophia  cypha  James,  p.  435. 

22.  Brachial  valve  showing  the  characteristic  broad  form. 

23.  Anterior  view.    The  profound  sinus  is  typical. 

24.  Pedicle  valve  which  shows  the  extended  hinge-line. 
Richmond  group  (Arnheim  formation),  Waynesville,  Ohio. 

25.  Anterior  view  showing  the  height  of  the  fold.    Richmond  group  (Arnheim 

formation),  1  mile  east  of  Seatonville,  Kentucky. 
Figs.  26-27.  Platystrophia  cypha  conradi  Foerste,  p.  436. 

26.  Brachial  valve.  • 

27.  Pedicle  valve.    The  lateral  plications  of  the  fold  are  strong. 

Richmond  group  (Arnheim  formation),  one-fourth  mile  northeast  of  Seaton- 
ville, Kentucky. 
Figs.  28-30.  Platystrophia  cypha  Mlaiula,  new  variety,  p.  438. 

28.  Brachial  valve. 

29.  Anterior  view. 

30.  Pedicle  valve  showing  the  characteristic  narrow  form. 
Richmond  group  (Waynesville  formation),  Waynesville,  Ohio. 
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Plate  48. 
All  figures  on  this  plate  are  natural  size. 
Figs.  1-3.  Platystropkia  cyphaarcta,  new  variety,  p.  437. 

1.  Pedicle  valve. 

2.  Anterior  view  showing  the  deep  sinus. 

3.  Brachial  valve.    (Same  specimen  as  fig.  2.)    These  figures  show  the  charac- 

teristic narrow  form. 
Richmond  group   (Arnheim  formation),   Greenwell   Ford  Section,   Bullitt 
County,  Kentucky. 
Figs.  4-7.  Platystropkia  unicostata  Cumings,  p.  433. 

4.  Pedicle  valve.    The  specimen  has  only  two  plications  in  the  sinus. 
Maysville  group  (Bellevue  member),  Madison,  Indiana. 

5.  Cardinal  view  showing  the  somewhat  extended  cardinal  extremes. 
Maysville  group,  Southeastern  Indiana. 

6.  Brachial  valve.    The  high  compressed  fold  bearing  weak  lateral  plications  is 

typical. 
Maysville  group,  Lebanon;  Kentucky. 

7.  Anterior  view  showing  the  characteristic  profound  sinus. 
Corryville,  Cincinnati,  Ohio. 

Figs.  8-10.  Platystropkia  unicostata  crassiformis,  new  variety,  p.  434. 

8.  Anterior  view.    Showing  the  presence  of  one  strong  and  two  weak  plications 

in  the  sinus. 

9.  Brachial  valve.    The  high  compressed  fold  is  characteristic. 

10.  Pedicle  valve. 

These  specimens  show  the  typical  narrow  valves. 
Mayesville  group  (Bellevue  member),  Madison,  Indiana. 
Figs.  11-13.  Platystropkia  latieosta  (Meek),  p.  432. 

11.  Anterior  view.    The  high  fold  and  profound  sinus  are  typical. 
Maysville  (Bellevue),  Oldham  County,  Kentucky. 

12.  Pedicle  valve. 

13.  Brachial  valve  showing  weak  plications  on  the  slopes  of  the  fold. 
Maysville  (Corryville  beds),  Cincinnati,  Ohio. 

Figs.  14-16.  Platy$trophia  cypka,  variety. 

14.  Anterior  view. 

15.  Pedicle  valve. 

16.  Brachial  valve. 

Richmond  group  (Waynesville),  Madison,  Indiana. 
Figs.  17-20.  Platystropkia  cypha  tumida,  new  variety,  p.  436. 

17.  Brachial  valve. 

18.  Pedicle  valve. 

19.  Anterior  view  showing  the  great  depth  of  the  sinus. 
,20.  Cardinal  view.    The  tumid  appearance  is  characteristic. 

Richmond  group  (Arnheim  formation),  Southeastern  Indiana. 

Plate  49. 
All  figures  on  this  plate  are  natural  size. 
Figs.  1-5.  Platystropkia  ponderosa  Foerste,  p.  427. 

1.  Cardinal  vi^w  of  an  immature  specimen. 

3.  Pedicle  valve  of  an  immature  specimen. 
5.  Pedicle  valve  of  a  mature  specimen. 

Maysville  group  (Bellevue).  Madison.  Indiana. 

2.  Brachial  valve  of  a  specimen  which  is  referred  to  this  species. 
Maysville  group  (Leipers  formation),  Leipers  Creek,  Tennessee. 

4.  Interior  view  of  pedicle  valve. 

MayBville  group,  Oldham  County,  Kentucky. 
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Figs.  6-8.  Platystrophia  prepondcro$a,  new  species,  p.  427. 

6.  Pedicle  valve.    This  figure  shows  a  moderately  deep  sinus. 

7.  Brachial  valve  with  a  moderately  elevated  fold. 

8.  Cardinal  view  showing  the  globose  form. 

Trenton  group  (Catheys  limestone),  2  miles  west  of  Nashville,  Tennessee. 
Figs.  9-12.  Platystropkia  ponderosa  auburnmsis  Foerste,  p.  428. 

9.  Cardinal  view  showing  the  shortened  hinge-line  and  globose  form. 

10.  Brachial  valve.    The  well-marked  growth  lines  are  characteristic. 
Maysville  group  (Mount  Auburn),  Cincinnati,  Ohio. 

11.  Pedicle  valve. 

Maysville  group  (Mount  Auburn)  Oldham  County,  Kentucky. 

12.  Cardinal  view  of  an  immature  specimen. 
Maysville  group  (Mount  Auburn),  Madison,  Indiana. 

Plate  50. 

All  figures  on  this  plate  are  natural  size. 
Figs.  1-3.  Platystropkia  fernvalensis,  new  species,  p.  428. 

1.  Interior  of  pedicle  valve  showing  the  deep  muscle  scar. 

2.  Pedicle  valve.    The  coarse  plications  at  the  beak  split  into  striae  as  they 

approach  the  margins. 

3.  Brachial  valve.    The  low  fold  is  typical. 

The  outer  margins  of  these  specimens  are  broken  away. 

Richmond  group  (Fernvale  limestone),  Old  Quarry  southeast  of  Regenhardts 
Quarry  at  the  northwest  edge  of  Cape  Girardeau,  Missouri. 
Figs.  4-7.  Platystropkia  ponderosa,  variety. 

4.  Cardinal  view.    The  figure  illustrates  the  short  hinge  and  globose  form. 

5.  Brachial  valve  showing  curved  plications  next  to  the  cardinal  angles.    (Same 

specimen  as  fig.  4.) 
Richmond  group  (Arnheim  formation),  near  Bakers,  Tennessee. 

6.  Pedicle  valve  showing  the  broad  round  sinus. 

Richmond  group  (Arnheim)  east  of  Long  Run  Sta.,  Jefferson  County,  Ky. 

7.  Pedicle  valve  of  a  mutation  with  seven  plications  in  the  sinus. 

Richmond  group  (Arnheim  formation),  Long  Run,  south  of  Eastwood,  Ken- 
tucky. 
This  type  of  shell  seems  to  be  confined  to  the  Arnheim  member  of  the  Richmond 
group. 
Figs.  8-11.  Platystropkia,  species. 

8.  Pedicle  valve  showing  the  broad  shallow  sinus. 

9.  Cardinal  view.    The  extended  hinge  line  is  characteristic. 

10.  Brachial  valve.    The  figure  illustrates  the  low,  broad  fold. 

11.  Anterior  view.    The  even  convexity  of  the  pedicle  valve  is  shown. 
Maysville  group  (Bellevue  member),  Madison,  Indiana. 

12.  Cardinal  view  of  a  subquadrate  mutation. 

13.  Brachial  valve  of  the  same  specimen. 

14.  Pedicle  valve  of  the  same  type  of  shell. 

15.  Lateral  view  of  the  same  specimen. 

Maysville  group  (Mount  Auburn),  Cincinnati,  Ohio. 

Plate  51. 

Figs.  1-5.  Platystropkia  ponderosa,  variety. 

U  Brachial  valve  showing  the  loss  of  slope  on  the  left  side  of  fold. 

Richmond  group  (Arnheim  formation),  on  Floyd's  Fork,  1  mile  northeast  of 
Seatonville,  Kentucky. 
2.  Brachial  valve  of  a  decidedly  asymmetrical  form. 
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Fig.  3.  Brachial  valve  in  which  the  differentiation  between  the  fold  and  right  dope 
is  lost. 

4.  Pedicle  valve  of  the  same  specimen. 

Richmond  group  ( Arnheim  formation),  Brush  Run,  1  mile  east  of  8eatonvillef 
Kentucky. 

5.  Brachial  valve  of  a  specimen  in  which  the  fold  is  asymmetrical. 
Richmond  group  (Arnheim  formation),  one-fourth  mile  east  of  Fisherville, 

Kentucky. 
Figs.  6-8.  Platystrophia  ponderosa  arnheimensis,  new  variety,  p.  428. 

6.  Anterior  view.    The  thick  valves  and  coarse  pliations  are  characteristic. 
Richmond  group  (Arnheim  formation),  1)  miles  west  of  Clark,  Kentucky. 

7.  Pedicle  valve  of  a  mutation  with  four  plications  in  the  sinus. 

Richmond  group  (Arnheim  formation),  Brush  Run,  1  mile  east  of  Seatonville, 
Kentucky. 

8.  Brachial  valve  of  a  specimen  with  a  short  hinge. 

Richmond  group  (Arnheim  formation),  Long  Run,  three-fourths  mile  above 
Boston,  Kentucky. 

Flats  52. 

All  figures  on  this  plate  are  natural  size. 
Figs.  1-3.  Platystrophia  pandemia,  variety. 

1.  Brachial  valve  of  a  mutation  with  five  plications  on  the  fold. 

2.  Cardinal  view. 

3.  Pedicle  valve.    (Same  specimen  as  fig.  1.)    The  illustration  shows  four  pli- 

cations in  the  sinus. 
This  variety  is  characterized  by  its  transverse  form. 

Richmond  group  (Arnheim  formation),  one-fourth  mile  east  of  Fisherville, 
Kentucky. 
Figs.  4-6.  Platystrophia,  species. 

4.  Cardinal  view. 

6.  Pedicle  valve.    This  variety  has  a  broad  shallow  sinus  and  acuminate  hinge 

extremes. 
This  form  has  many  characters  in  common  with  those  illustrated  in  plate  50, 

figB.  5,  8-11. 
Richmond  group  (Arnheim  formation),  1  mile  east  of  Seatonville,  Kentucky, 

on  Floyd's  Fork. 

5.  Brachial  valve  showing  the  low  rounded  fold. 
Richmond  group,  Lebanon,  Ohio. 

Figs.  7.  Platystrophia  ponderosa  Foerste. 

Interior  view  showing  the  deep  muscle  scars  and  the  articulation. 

Maysville  group  (Bellevue  member),  Madison,  Indiana. 
Figs.  8-9.  Platystrophia  ponderosa,  variety. 

8.  Anterior  view  of  a  similar  specimen. 

Richmond  group  (Arnheim  formation),  1  mile  east  of  Seatonville,  Kentucky. 

9.  Brachial  valve  of  a  mutation  with  seven  plications  on  the  fold. 
Richmond  group,  4  miles  northeast  of  Gallatin,  Tennessee. 

Fig.  10.  Platystrophia  ponderosa  Foerste. 

10.  Interior  view  of  the  brachial  valve,  c.  cardinal  area;  cp.  cardinal  process;  rf. 

delthyrium;  m.  muscle  scar;  s.  septum;  t.  teeth. 
Maysville  group:  Cincinnati,  Ohio. 
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HABITS   AND    ECONOMIC   RELATIONS   OF   THE    GUANO 

BIRDS  OF  PERU. 


By  Robert  E.  Coker, 

In  charge  Scientific  Inquiry,  United  States  Bureau]  oj Fisheries. 


INTRODUCTION. 

In  the  course  of  an  economic  study  of  the  guano  and  fishery  indus- 
tries undertaken  for  the  Peruvian  Government  and  carried  on  from 
December,  1906,  to  August,  1908,  I  enjoyed  many  opportunities  for 
observing  the  habits  and  determining  the  commercial  importance  of 
birds  frequenting  the  guano  islands  or  their  environments.  On 
several  occasions  I  was  enabled  to  live  in  camp  upon  the  islands  during 
the  season  when  they  were  by  law  closed  to  the  general  public, 
although  on  such  favorable  occasions  it  was  never  possible  to  give 
exclusive  attention  to  studies  of  the  birds. 

After  making  the  necessary  reports  with  recommendations  to  the 
Government  of  Peru,1 1  returned  to  the  United  States  with  a  body  of 
uncompiled  field  notes,  as  well  as  with  a  considerable  collection  of 
specimens  representing  the  fauna  and  flora  of  the  coastal  waters,  and 
some  specimens  of  the  sea  birds.  The  collections,  excepting  the  birds 
and  some  miscellaneous  specimens,  have  been  reported  upon  by 
specialists  in  the  several  groups.1    A  general  account  of  the  guano 

i8everal  papers  in  the  Boletta  del  Mlnisterlo  to  Fo^  Bee  also  Re- 

garding the  future  of  the  guano  industry  and  the  guano-producing  birds  of  Pern.  Science,  N.  8.  vol  28, 

No.  706,  p>  88-64.    July  10, 1906. 
» Howe,  Marshall  Avery:  The  marine  algae  of  Peru,  Mem.  Torrey  Bet.  Club,  vol.  14,  pp.  1-186*66  plates 
and  44  text  figures.   New  York,  8ept.  19, 1914. 

Clark,  Hubert  Lyman:  The  edriaodenns  of  Peru.  BuIL  Mus.  Comp.  Zool.,  at  Harvard  College,  vol.  8, 
pp.  1-358, 14  pis.  Cambridgt,  Mast.,  Oct.,  1910. 

Dall,  William  Healy:  Report  on  a  collection  of  shells  from  Peru,  with  a  summary  of  the  littoral  marine 
moDusca  of  the  Peruvian  Zoological  Province.  Proe.  U.  B.  Nat.  Mus.,  vol.  87,  pp.  147-994,  with  pis. 
30-28.    Washington,  Nov.  24, 1909. 

Pffisbry,  Henry  A.:  Report  on  barnacles  of  Peru,  collected  by  Dr.  R.  E.  Coker  and  others.  Proa  U.  8. 
Nat.  Mus.,  vol.  87,  pp.  68-74,  with  pis.  16-19.   Washington,  Oct.  18, 1909. 

Richardson,  Harriet:  Report  on  isopodsfrom  Peru,  collected  by  Dr.  R.  B.  Coker.  Proe.  U.  8.  Nat.  Mus., 
vol.  38,  pp.  79-85.    Washington,  May  8, 1910. 

Walker,  Alfred  O.:  Marine  amphlpods  from  Peru.  Proe.  TJ.  8.  Nat.  Mus.,  vol.  88,  pp.  621-621  Washing- 
ton, Oct.  18,  1910. 

Weckel,  Ada  L.:  Fresh-water  amphlpods  from  Peru.  Proe.  U.  S.  Nat.  Mus.,  vol.  88,  pp.  623-624.  Wash- 
ington.   Oct.  18, 1910. 

Rathbun,  Mary  J.:  The  stalk-eyed  Crustacea  of  Peru  and  the  adjacent  coast.  Proe  U.  8.  Nat.  Mus., 
vol.  88,  pp.  631-620,  with  pis.  36-66.    Washington,  Oct.  20, 1910. 

Evermann,  Barton  Warren,  and  Lewis  Radclifie:  The  fishes  of  the  west  coast  of  Peru  and  the  Titicaca 
Basin.  U.  8.  Nat.  Mus.  Bull.  95,  pp.  8-157,  with  pis.  1-14.  Washington,  1917. 
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and  fishery  industries  appeared  in  the  Proceedings  of  the  Fourth 
International  Congress  meeting  in  Washington  in  1908.1  Various 
circumstances  unnecessary  to  be  detailed  in  this  place  combined  to 
delay,  first,  the  compilation  of  the  observations  relating  to  the  habits 
of  the  birds,  and,  second,  the  publication  of  the  manuscript  after  it 
was  completed.  During  the  past  few  years  other  investigators  have 
studied  the  guano  industry,  but,  so  far  as  the  writer  is  aware,  no 
report  has  been  issued  to  cover  the  ground  of  the  present  paper.1  Its 
publication  even  at  this  time  seems  therefore  desirable. 

It  does  not  seem  inappropriate  to  indicate  briefly,  or  at  least  to 
suggest,  some  of  the  conditions  under  which  the  studies  were  pur- 
sued, for,  had  more  favorable  circumstances  prevailed,  investigations 
covering  a  period  of  like  duration  might  have  been  productive  of 
more  extensive  and  valuable  results. 

Travel  was  sometimes  accomplished  by  taking  a  steamer  from  one 
port  to  another,  whence  small  sailing  skiffs  were  used  to  visit  islands 
that  were  10  to  50  miles  from  port  and  upon  which  temporary  camps 
could  be  established  if  desired.  At  other  times  trips  of  100  to  500 
miles  were  made  in  a  balandra,  or  small  cargo  sloop.  In  a  few 
instances  travel  could  most  conveniently  be  made  by  pack  over  the 
desert. 

As  one  may  have  inferred,  the  studies  were  primarily  economic 
and  directed  at  two  related  industries.8  In  such  a  case  the  primary 
needs  could  be  met  only  by  securing  accurate  knowledge  of  the 
natural  forms  upon  which  the  industries  are  based  and  recording  the 
methods  of  operation  as  well  as  the  precise  conditions  under  which 
they  were  conducted.  With  only  unskilled  assistance  available,  it 
was  necessary  for  the  investigator  to  devote  much  time  personally 
to  the  collection  and  preservation  of  specimens,  to  the  inevitable 
routine  of  record  keeping,  and  to  the  preparation  of  reports  describing 
the  existing  commercial  operations. 

It  will  be  understood  that  the  conditions  both  of  work  and  of 
travel  were  not  favorable  to  the  preservation  of  so  many  skins  of 
birds  as  it  would  have  been  desirable  to  save.  I  am  glad,  however, 
to  acknowledge  the  cordial  aid  rendered  by  Mr.  Robert  Gunner,  of 
Callao,  who,  having  started  with  me  as  interpreter,  acquired  some 
facility  in  the  preparation  of  bird  skins  and  in  other  services.  In 
all,  about  80  skins  were  saved  and  30  lots  of  eggs.  With  the  permis- 
sion of  the  Peruvian  Government,  and  by  its  direction,  this  small  col- 

*Coker,R.  E.:  The  fisheries  and  the  piano  industry  of  Peru.  Bulletin  of  the  Bureau  of  Fisheries  for 
1908,  vot  18,  Washington,  pp.  83*465*  pis.  13-17, 1910. 

t  Allusion  must  be  made,  however,  to  two  interesting  papers  by  Prof.  Henry  O.  Forbes,  which  will  be 
cited  and  quoted  in  a  proper  connection  on  a  later  page. 

•  Peruvian  guano  Is  indirectly  but  obviously  a  product  of  fish.  The  birds  in  this  case  fulfil  a  function 
comparable  to  that  of  the  American  factories  that  convert  fish  into  fertiliser.  The  operation  of  the  birds 
may  In  some  respects  be  relatively  wasteful,  but  the  product  yielded  by  them  has  the  virtue  of  being  In 
a  form  more  readily  available  to  the  growing  crops. 
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lection  was  divided  between  the  National  School  of  Agriculture  of 
Peru  and  the  United  States  National  Museum. 

The  specimens  transmitted  to  the  National  Museum  were  identi- 
fied by  Dr.  Charles  W.  Richmond,  to  whom  grateful  acknowledg- 
ment is  made.  All  specimens  were  provisionally  identified  in  the 
field,  with  the  aid  principally  of  Taczanowski's  invaluable  Ornitho- 
logie  du  Pfirou.1  It  was  found  that  few  errors  had  been  made  in 
field  identifications  and  that  these  did  not  apply  to  any  of  the  im- 
portant species.  Accordingly,  the  observational  data  is  of  correct 
application  to  the  several  species  treated. 

I  can  not  fail  to  express  my  strong  sense  of  indebtedness  to  Seflor 
Don  Carlos  Larrabure  y  Coirea,  then  Director  de  Fomento,  who,  with 
sympathy,  wisdom,  and  energy,  facilitated  my  investigations  in  every 
way  possible.  Mr.  Edmundo  de  Habich,  at  that  time  chief  of  the 
division  of  agriculture,  extended  me  many  courtesies  and  valuable 
assistance.  To  Capt.  Chase,  manager  of  the  Callao  house  of  Messrs. 
W.  R.  Grace  &  Co.,  and  to  Mr.  H.  H.  Bunting,  chemist  of  the  Peruvian 
Corporation,  I  was  sensibly  indebted  for  counsel  and  suggestions. 
Finally,  I  may  with  full  propriety  acknowledge  the  invaluable  en- 
couragement derived  from  a  knowledge  of  the  direct  and  personal  in- 
terest maintained  throughout  the  investigations  by  Seflor  Don  Man- 
uel Pardo,  at  that  time  President  of  the  Republic  of  Peru,  and  by 
Seflor  Don  Augusto  B.  Leguia,  then  minister  of  the  treasury  and  sub. 
sequently  President,  both  of  whom  gave  effect  to  some  of  the  recom- 
mendations offered  in  course  of  the  study. 

The  following  pages  deal  more  particularly  with  the  habits  and 
significance  of  birds  that  were  observed  to  possess  economic  impor- 
tance, but  they  comprise  abo  some  account  of  other  species  which 
are  associated  with  the  useful  birds  as  enemies  or  as  competitors, 
and  such  additional  data  as  are  essential  for  an  understanding  of 
the  conditions  of  life  of  the  birds  and  their  economic  significance. 

GENERAL  FEATURES  OF  THE  COAST. 

From  Paita,  at  5°  south  latitude,  to  the  southernmost  limits  of 
present  Peruvian  territory,  a  distance  corresponding  to  that  between 
New  York  and  Cuba,  or  about  1,300  miles,  the  coast  of  Peru  and  the 
waters  bathing  its  shores  are  characterised  by  conditions  of  remark- 
able uniformity.  Striking  physical  features,  and  significant  as  affect- 
ing both  aquatic  and  avian  fauna,  are  the  bold  and  rocky  shores,  the 
absence  of  large  islands,  the  moderate  but  almost  invariable  south- 
west trade  winds,  the  low  humidity  and  the  relatively  and  unvary- 
ingly cold  sea  water. 

i  Tacsanowskl,  Ladlslas.    Ornlthologle  du  Plrou,  vote.  1-8,  and  a  volume  of  tables  (key  and  Index). 
Rennes.   1884-1888. 
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As  is  well  known,  the  continental  shelf  bordering  the  coast  of 
Peru  is  very  narrow  and  the  sea  bottom  declines  from  the  shore  so 
precipitately  as  to  leave  few  bays  or  harbors  and  no  really  large  is- 
lands. The  cold  Humboldt  current,  with  its  steadily  and  visibly 
flowing  waters,  is  thus  brought  so  close  to  the  mainland  shore  as  to 
preclude  the  occurrence  of  warm  seas  or  the  development  of  typi- 
cally "tropical"  conditions. 

The  temperatures  of  the  surface  waters  have  been  treated  in  a  sepa- 
rate paper.1  It  may  be  sufficient  here  to  say  that  surface  tempera- 
tures as  low  as  17°  C.  (63°  F.)  were  noted  in  the  bay  of  Paita  (5°  S.) 
in  midsummer,  while  a  temperature  of  16°  prevailed  at  Mollendo 
(17°  S.)  in  midwinter.  Excluding  observations  in  protected  waters, 
the  observed  range  of  temperature  in  any  locality  did  not  exceed  3.4° 
C.  and  was  usually  1°  to  1.5°  C.  The  air  temperatures  exhibit  some 
variation,  but,  about  the  islands,  at  least,  they  are  so  generally  gov- 
erned by  the  water  as  to  make  the  seasonal  changes  relatively  small. 
That  such  uniformity  of  temperature  conditions  may  have  a  marked 
influence  upon  the  breeding  habits  and  breeding  seasons  of  the  birds 
is  to  be  inferred,  and  in  the  following  pages,  in  reference  to  several 
species  of  birds,  there  will  be  noted  a  tendency  to  prolong  the  breed- 
ing season,  if  not  to  extend  it  over  the  entire  year. 

Since  breezes  from  a  cool  sea  must  pass  over  lands  that  are  warmed 
under  a  tropical  sun,  no  opportunity  for  precipitation  occurs  and 
neither  rainy  seasons  nor  occasional  rains  may  prevail.  It  is  true 
that  in  the  very  northern  portion  of  Peru  heavy  rains  may  occur  at 
intervals  of  years,  and  at  no  great  distance  from  the  coast,  and  that 
the  mainland  coast  generally  becomes  sufficiently  cooled  in  winter  to 
suffer  a  settled  condition  of  fog  and  mist,  or  garua;  but  the  several 
islands  a  little  offshore  are,  absolutely  or  practically,  free  from  rain- 
fall, and  conditions  of  atmospheric  moisture  sufficient  to  permit  of 
the  growth  of  ordinary  vegetation  can  be  found  only  upon  the  high 
peaks  which  are  wrapped  with  clouds.  The  most  interesting  and 
economically  significant  consequence  of  the  arid  climate  is  that  the 
nitrogen  of  the  guano  deposited  by  the  birds  can  not  become  con- 
verted into  ammonia  to  be  lost  by  evaporation,  but  is  permanently 
preserved  in  a  form  readily  available  for  the  purposes  of  agriculture. 
The  absence  of  rains  and  storms  must  have  no  little  effect,  too,  upon 
the  abundance  of  available  food  and  upon  the  successful  propagation 
of  the  birds. 

Notwithstanding  the  general  correctness  of  the  preceding  state- 
ments, a  distinct  difference  may  be  noted  in  the  atmospheric  condi- 
tions prevailing  over  the  northern  islands.  Nearer  the  equator  and 
the  upper  limit  of  the  Humboldt  current  the  sea  breeze  comes  some- 

»  Coker,  R.  E.  Ocean  temperatures  off  the  coast  of  Pern.  The  Geographical  Review,  vol.5,  New  York, 
February,  1W8,  pp.  127-136. 
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what  wanner  and  more  moisture-laden,  and  it  is  undoubtedly  true 
that  at  rare  intervals  the  northern  current  has  reached  at  least  as  far 
south  as  the  Lobos  Islands.  Light  rains  are  not  unknown  at  Lobos 
de  Tierra  (6.5°  south),  and  this  doubtless  accounts  for  the  presence 
of  certain  very  small  patches  of  vegetation  and  for  the  inferior 
quality  of  the  guano. 

With  conditions  so  uniform  along  the  coast,  it  is  evident  that  at 
one  time  or  another  birds  may  have  occupied  rookeries  at  thousands 
of  different  places  on  mainland  or  island,  and  breeding  places,  even 
of  the  distant  past,  would  be  marked  by  the  accumulation  of  guano. 
Hundreds  of  places  have,  in  fact,  been  the  seat  of  commercial  opera- 
tions in  the  extraction  of  guano.  Chief  in  historical  importance  are 
the  Ghincha  and  Ballestas  Islands,  the  islands  of  Guafiape  and  Macabi, 
and  the  larger  Lobos  Islands,  de  Af  uera  and  de  Tierra.  Pabellon  de 
Pica  was  an  important  point  at  one  time,  but  it  has  passed  from  the 
jurisdiction  of  Peru  and  was  not,  therefore,  included  in  the  field  of 
my  observations.  Many  places  of  secondary  importance  might  be 
mentioned,  such  as  the  Islas  Santas,  Palominos,  Fronton,  Asia,  Santa 
Rosas,  Yieja,  and  Cerro  Azul. 

The  writer  visited  all  of  the  islands  of  importance  except  the  Islas 
Santas,  northward  from  Ghimbote.  A  list  of  these  points,  with  the 
approximate  latitudes,  is  given  in  an  appendix.  There  were  scarcely 
any  noteworthy  breeding  places  on  the  mainland  at  the  time  of  my 
visit,  so  that  the  scenes  of  observation  were  principally  upon  the 
islands. 

CHARACTER  OF  THE  PERUVIAN  ISLANDS.1 

None  of  the  islands  are  very  large  or  far  removed  from  the  coast. 
One  of  the  nearest  islets  (Isla  Loberf a,  near  Cerro  Azul)  is  so  close  to 
the  main  shore  as  to  be  conveniently  reached  by  an  aerial  trolley, 
while  most  of  the  islands  are  not  more  than  10  or  12  miles  removed. 
The  single  group  at  all  remote  is  the  Lobos  de  Afuera,  which  is  about 
33  nautical  miles  from  the  nearest  point  of  mainland.  The  largest 
island  is  that  of  Lobos  de  Tierra,  with  its  length  of  nearly  6  miles  and 
a  width  varying  from  one-sixth  of  a  mile  to  2  miles.  The  Lobos  de 
Afuera  Islands  combined  are  slightly  smaller,  while  each  of  the  two 
larger  Chincha  Islands  will  not  average  a  half-mile  in  diameter.  The 
south  (and  smallest)  island  of  the  Chincha  group,  and  recently  the 
most  important,  has  an  extent  of  less  than  30  acres,  the  greater  part 
of  which  was  covered  by  the  nests  of  birds.  The  islands  of  Ballestas, 
a  sister  group  of  the  Chinchas,  and,  like  it,  composed  of  three  prin- 
cipal units,  are  approximately  equal  to  the  smallest  of  the  Chinchas. 
They  are  bolder  and  higher  and  must  be  gained  by  climbing  from 

i  For  natation  of  practically  eTorytoland  and  dotaitod  dooortpUon  of  oortain  toatnwe  of  theooo* t  of  Peru, 
mo  Rosando  If elo's  admirable  "  Derrotero  do  la  Costa  dol  Port,"  pp.  XLvm,  302. 
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the  water,  being  without  beaches  except  at  the  bases  of  unscalable 
cliffs.    These  islands  of  Ballestas  are  from  100  to  300  feet  in  height. 

All  of  the  islands  are  more  or  less  bold,  rocky,  and  barren.  The 
rocky  nature  of  the  ground  and  the  general  presence  of  too  strongly 
concentrated  fertilizer,  as  well  as  the  want  of  atmospheric  moisture, 
would  seem  to  preclude  the  possibility  of  plant  growth.  At  any  rate, 
vegetation  of  any  kind  is  entirely  absent,  except  where  the  higher 
points  reach  such  an  altitude  (about  1,200  feet)  as  to  derive  moisture 
from  the  clouds;  the  higher  peaks  may,  therefore,  support  luxuriant 
but  entirely  isolated  gardens  of  vegetation.  This  occurs  only  on  such 
lofty  islands  as  San  Oallan,  La  Isla  Vieja,  and  San  Lorenzo. 

Naturally,  on  such  barren  islands,  when  the  ultimate  source  of 
food  is  in  the  sea,  the  fauna  is  very  restricted.  Besides  the  birds  and 
sea-lions,  we  find  only  parasitic  insects,  and  their  enemies,  the  spiders, 
scorpions,  lizards,  and  bats; 1  except  that,  on  the  verdure-clad  peaks 
just  mentioned,  colonies  of  land  snails  have  in  some  way  been  intro- 
duced, perhaps  by  the  condors  which  visit  back  and  forth  from  main- 
land to  island.  Escaped  cats  live  freely  on  Loboe  de  Afuera.  I 
observed  an  otter  in  the  water  near  the  beach  of  San  Gallan,  and 
also  captured  a  specimen  of  cricket  on  the  beach  of  the  same  island.* 

There  are  certain  islands  for  which  the  birds  show  a  predilection, 
and  some  of  these  appear  to  have  been  favored  breeding  places  for 
centuries.  Particular  islands  appeal  to  the  fancy  of  certain  birds,  so 
that  for  each  island  or  group  of  islands  there  may  be  a  particular  bird 
claiming  "eminent  domain."  As  instances,  there  may  be  cited  the 
possession  of  the  South  Chincha  and  the  Ballestas  Islands  by  the 
white-breast  cormorant,  San  Gallan  by  a  diving  petrel,  one  of  the 
Santa  Rosas  Islands  by  the  little  tern  (£.  terundinacea)  and  the 
Lobos  Islands  by  the  pelican,  and  the  larger  gannet.  Off-lying  islets 
may  be  taken  by  another  species  than  the  one  occurring  in  principal 
abundance  on  the  main  island.  Thus,  in  the  realm  of  the  cormorants 
at  the  Chinchas,  a  small  rookery  of  pelicans  occupied  the  flat  top  of 
an  islet  near  the  north  island;  while  just  across  from  the  pelican 
rookery  on  Lobos  de  Tierra,  a  low  islet  was  crowned  with  cormorants. 

Briefly  to  indicate  the  economic  significance  of  the  guano  birds,  it 
may  be  recalled  that  a  quantity  of  more  than  10,000,000  tons  of 
high  grade  guano  is  reported  to  have  been  extracted  from  the  Chincha 
Islands  between  1851  and  1872.  Such  an  amount  of  guano  of  the 
high  grades  then  exclusively  used  would  have  a  pre-war  value  of 

i  Examples  of  llsards  and  bats  collected  by  the  writer  on  the  guano  Islands  and  deposited  in  the  United 
8tates  National  Museum  were  identified  as  follows:  PkfUodactfhu  gerrhopppu  (Wiegmann),  Hsard  from 
StiiQallsfl  Island,  near  tfcabeasli.  PsfOedasfile*  frgyisHt  Oops,  Heard  from  Lobos  de  Afaera  Island, 
near  the  beaoh.  Tropiduriu  peruvianas  (Lesson),  lisards  from  Lobos  de  Tierra,  near  the  beach,  and  from 
Chincha  North  Island.  Detmodu*  rotunda*  rotttndu*  (Geoffrey),  bat  from  oarem  in  one  of  the  Ballestas 
Islands. 

*  The  description  of  the  islands  is  taken  in  part  from  an  unpublished  manuscript  of  the  writer,  which  is 
in  the  hands  of  the  National  Geographic  Society. 
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about  three  quarters  of  a  billion  dollars.  Billion-dollar  birds,  they 
have  easily  been  without  exaggeration.  Well  before  the  close  of  the 
century  the  best  ancient  deposits  were  exhausted  and  the  lowest 
grades  were  being  sought.  In  the  first  years  of  the  present  century 
the  exportation  was  in  the  neighborhood  of  100,000  tons  a  year.  At 
the  present  time  it  is  less.  The  requirement  of  Peruvian  agriculture 
as  estimated  in  1905  was  25,000  to  40,000  tons  a  year.  While  the 
the  remnants  of  the  ancient  deposits,  so  far  as  is  blown,  are  of  the 
lowest  quality  (3  per  cent  or  less  of  nitrogen),  it  is  to  be  emphasized 
that  the  annual  production  of  the  birds,  amounting  in  1906-1908  to 
20,000  tons  or  more,  is  of  the  highest  grade,  yielding  by  analysis 
from  12  to  17  per  cent  of  nitrogen  (with  higher  ammonia  equivalent) 

THE  PENGUIN. 

One  of  the  most  interesting  birds  of  the  Peruvian  coast  is  the 
smaller  penguin,  Spheniscus  humboldti  Meyen  (pi.  53,  fig.  1).  The  Pe- 
ruvians aptly  call  it  the  "pajaro-nino,"  or  "baby-bird."  Observed 
from  a  distance,  the  waddling  uncertain  gait  and  the  stumpy  flight- 
less wings  held  out  awkwardly  inevitably  suggest  the  manner  of 
an  infant  toddling  on  the  beach. 

Undoubtedly  the  penguin  was  much  more  abundant  on  the  coast 
many  years  ago  than  it  is  at  the  present.  Raimondi,1  at  the  time 
of  his  visit  (evidently  in  1855),  mentioned  that  the  penguin  had 
quite  abruptly  left  the  north  island  of  the  Chinchas,  was  rarely 
found  in  the  middle  island,  but  was  in  "great  abundance"  on  the 
south  feland  at  that  time.  This  change  of  home  was  undoubtedly 
due  to  the  operations  of  guano  extraction  that  were  being  carried 
on  upon  the  islands.  At  the  present  time  a  few  penguins  may  be 
observed  at  any  of  these  islands,  but  nowhere  could  they  be  described 
as  abundant.  The  largest  number  seen  at  one  time  was  on  the  beach 
of  the  Isla  Vieja,  in  the  Bay  of  Independencia,  where  about  60  birds 
were  congregated. 

The  northward  range  of  the  penguin  is  surprising  at  first,  but  it  is 
readily  accounted  for  by  the  effect  of  the  cold  Humboldt  Current, 
which,  supplemented  as  it  doubtless  is  by  the  upwelling  of  bottom 
waters,  tempers  the  climate  of  the  coast  of  Peru,  even  up  to  within  a 
few  miles  of  the  equator.  The  farthest  north  I  observed  the  penguin 
was  at  the  islands  of  Lobos  de  Afuera  in  7  degrees  South  latitude. 
At  Guafiape  very  young  penguins  were  seen  on  the  rocky  shore  in 
March,  1907,  or  late  summer  of  the  southern  hemisphere.  At  the 
Ballestas  Islands,  a  part  of  the  Chinchas  group,  in  May,  1907,  the 
nests  of  the  penguin  were  found  commonly  in  some  of  the  deeper 
caverns.  Most  of  the  nests  contained  eggs,  some  of  which  were 
just  hatching;    a  month  later  a  number  of  grown  but  immature 

>  Raimondi,  A.    Mdmoire  snr  le  haano  dee  isles  de  Chinoba  et  les  oiseaox  qui  to  prodoisent.    (Extiaft.) 
Compt.  Band.  Aead.  Sot,  Tol.42,1866,  pp.  735-738.    Paris.    1856. 
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birds  were  seen  at  the  Bay  of  Independencia.  These  observations 
would  suggest  that  the  breeding  season  extends  over  the  greater  part 
of  the  year,  since  we  find  young  penguins  in  late  summer  and  eggs 
and  immature  young  in  early  and  midwinter.  Two  mature  males 
that  I  killed  were,  respectively,  67  and  72  cm.  long,  47  and  48  cm.  in 
girth,  and  9f  and  11&  pounds  in  weight. 

Raimondi  (1856) l  makes  the  following  interesting  note  regarding 
Spheniscus,  which  not  only  testifies  to  the  much  greater  abundance 
of  the  penguin  in  past  time,  but  comprises  a  valuable  observation 
concerning  their  breeding  places  at  a  time  when  the  caverns  could 
not  have  afforded  sufficient  space  for  them. 

The  Spheniscufl  are  abundant  on  the  south  island  [Chinch*  group],  which  as  I 
have  said,  was  uninhabited  [by  guano  workers).  It  is  probable  that  they  have  been 
driven  from  the  north  island  by  the  ships  that  repair  to  that  place  in  great  numbers, 
and  by  the  exploitation  works.  These  birds,  not  being  able  to  fly,  seek  shelter  and 
dig  far  themselves  a  subterranean  home  in  the  guano  itself. 

At  the  season  when  I  visited  the  islands  [evidently  September,  1855]  they  were 
occupied  in  incubating  their  eggs  which  are  of  the  size  of  an  egg  of  a  turkey,  and  from 
two  to  four  in  number  [p.  738  translated]. 

It  was  at  the  small  islands  of  Ballestas,  a  sister  group  to  the  Chin- 
chas,  that  I  had  the  best  opportunity  to  see  the  penguin.  The  bluff 
faces  of  these  islands  are  marked  by  many  caverns,  some  of  which 
extend  deep  into  the  islands  beneath  the  high  table-like  tops.  The 
north  island  of  the  group  is  practically  undermined  on  all  sides 
by  such  caves.  Bowing  around  this  island  we  could  see  a  number 
of  penguins  in  couples  or  small  groups  in  numerous  hollowB  and 
small  caves  or  "cuevaoitas."  Far  back  in  one  of  the  large  oaves  a 
considerable  number  of  these  birds  were  conspicuous,  even  in  the 
obscurity  of  that  deep  vault,  for  their  glossy  white  breasts  and 
lateral  stripes.  The  stripes  of  the  sides  and  backs  were  generally 
better  marks  than  the  breasts,  since  the  latter,  though  naturally 
white,  were  often  quite  dark  with  the  mud  and  manure  of  the  nests. 
Directing  our  boat  into  one  of  these  caverns  we  rowed  up  well  under 
one  of  the  great  arches  forming  the  double  entrance,  but  were  obliged 
to  put  back  as  the  boatmen  were  afraid  of  being  unable  to  handle 
their  craft  in  the  swell  and  among  the  rocks.  Another  cavern 
proved  more  feasible  of  approach;  after  being  rowed  back  to  where 
the  water  was  quite  shallow  near  the  beach  at  the  inner  end,  I  could 
step  into  the  water  and  wade  ashore.  Some  of  the  penguins  ran 
hurriedly  into  the  water  along  the  sides,  while  about  a  dozen  retreated 
to  the  very  back  of  the  cave.  As  soon  as  the  eye  became  accustomed 
to  the  darkness,  fully  a  dozen  nests  could  be  seen,  each  with  two 
large  eggs.  The  nests  were  simply  hollows  in  the  larger  rocks  and 
covered  with  bones,  evidently  those  of  penguins. 

i  Raimondi.  A.   ICftnoireiarlehaaiio  tolslasdeChineluetlM  (Extnit.) 

Compt.  Bond.  Aowf.  Set, vol.42, 18M, pp. 736-738.    Parts.   I860. 
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The  penguins  are  active  indeed  for  walking  birds  and  step  along 
with  quickly  moving  feet,  but  with  an  awkward  movement  of  the 
upper  part  of  the  body,  and  with  wings  hanging  out  like  stiff  and 
useless  little  arms.  When  they  have  retreated  to  the  back  of  their 
cavern  they  make  no  further  effort  to  run  out  and  escape,  but  huddle 
together  and  gaze  stupidly  at  the  intruder.  They  make  a  queer 
twisting  movement  with  the  head  and  neck  so  as  to  place  first  one 
side  of  the  head  toward  you  then  the  other,  pausing  a  moment 
between  each  twist.  When  the  natives  capture  them  they  do  so  by 
striking  them  on  the  back  of  the  head  with  a  club  or  with  a  stone 
thrown  at  them,  for  their  bills  are  too  strong  and  vicious  in  defense 
to  make  a  close  approach  entirely  safe.  Once  it  is  slightly  stunned, 
a  penguin  may  safely  be  taken  up  by  the  back  of  the  neck.  Even 
after  an  extremely  severe  blow  they  soon  recover  and  appear  to  be 
in  good  health. 

We  kept  a  penguin  at  our  camp  for  some  weeks  restrained  by  a 
long  line  (pi.  53,  fig.  1).  When  it  rested  upon  the  rocks  above  the 
water,  its  round  fat  body  and  stout  neck  laid  flat  on  the  rode,  its  slick 
hair-like  covering  of  short  close  feathers,  and  its  outspread  seal-like 
flippers,  all  gave  it  the  semblance  of  a  dimunitive  sea  lion*  Penguins 
are  strong  swimmers  and,  when  free  in  nature,  dive  for  considerable 
distances,  coming  up  only  for  a  moment's  breathing  and  each  time 
indicating  their  position  by  a  peculiar  cry,  a  slightly  prolonged 
hoarse  note  of  a  single  pitch,  much  like  the  sound  of  a  toy  trumpet. 
At  night  they  are  frequently  heard  to  bray  in  such  close  imitation  of 
the  donkey,  that  one  might  well  be  deceived  except  for  the  knowledge 
that  the  vicinity  is  that  of  a  desert  island. 

The  penguins  yield  a  guano  which  is  generally  esteemed,  and  is 
regularly  sought,  but,  because  of  the  greatly  reduced  abundance  of 
the  birds  and  the  conditions  surrounding  the  nests  in  the  deep,  damp 
caverns,  the  fertilizer  derived  from  the  penguins  is  deficient  now 
both  in  quantity  and 'quality.  The  birds  are  frequently  killed  by 
the  fishermen  or  guano  workers,  who  esteem  not  only  the  oils  deriv- 
able from  them,  but  the  skins  which  are  well  adapted  for  the  making 
of  warm  "fur"  caps. 

THE  GULLS  AND  TERNS. 

The  most  common  gulls  of  the  Peruvian  coast  are  the  large  white 
"gaviota,"  "cleo,"  or  "cau-cau,"  Larue  domimoanus  Liechtenstein,  a 
smaller  white  "gaviota"  or  "sime&x,"  Lotus  bdeheri  Vigors,  and  the 
slate-colored  "mat&>,"  Larue  modesius  Tachudi.*  The  matlo  was 
generally  observed  south  of  Callao.  The  two  gaviotas  are  so  much 
alike  in  color  that  the  two  species  are  readily  confused  at  a  distance. 
At  closer  view,  L.  bdeheri  is  easily  distinguished  by  its  smaller  size, 
its  red-tipped  bill,  and  bright  yellow  feet  and  tarsi;  the  feathers  of 
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the  back  are  pearly  white,  and  not  pure  white  as  in  the  larger  species. 
As  I  observed  it  this  species  was  wilder,  being  found  more  commonly 
about  outlying  rocks,  while  the  dominicanus  is  the  familiar  visitant 
of  the  beaches  and  fishing  camps.  The  following  notes  refer  to  Larus 
dominicanus. 

LARUS  DOMINICANUS 


THE  GAVIOTA. 

The  gaviota,  or  Dominican  gull,  is  so  generally  distributed  over 
southern  seas  and  so  familiar  to  travelers  and  seamen  that  one  hesi- 
tates to  imagine  that  the  observations  of  any  but  the  most  experienced 
ornithologist  could  add  to  existing  knowledge  regarding  it.  Never- 
theless, to  exclude  the  gaviota  from  the  present  account  would  be  to 
leave  the  picture  of  bird-life  upon  the  islands  too  incomplete,  and  to 
ignore  a  most  significant  element  in  the  bionomics  of  the  bird  com- 
munities. 

Though  not  equaling  most  of  the  other  birds  of  the  islands  in 
abundance,  value,  or  interest,  the  gaviotas  form  an  important  element 
in  the  aesthetic  effect  and  keep  one  most  insistently  reminded  of  their 
presence  (pi.  55).  They  frequently  follow  one  about,  circling  slowly 
over-head  and  uttering  harsh  cries.  They  manifest  a  greater  diversity 
of  habit  than  any  other  of  the  familiar  sea  birds.  Though  not 
strictly  gregarious,  they  are  often  seen  in  flocks  of  some  hundreds, 
resting  drowsily  on  some  interior  flat  of  guano  or  sand  and  appearing 
like  groups  of  white  balls  on  a  dark  background.  More  often  they 
are  seen  isolated  or  in  groups  on  some  slope  commanding  a  view  of 
the  water.  Favorite  positions  are  on  salient  points  of  the  shore  or 
small  outlying  rocks  projecting  a  little  above  water.  Again  they  are 
found  far  away  from  the  islands,  floating  on  the  waves  or  flying  slowly 
after  a  vessel  watching  for  offal. 

The  gaviotas  make  four  or  five  different  calls:  the  familiar  caw,  caw, 
in  flight;  the  prolonged  laugh,  ha-ha,  ha-ha,  ha-ha,  ha^ha,  ha  (or 
eah-cah),  when  standing;  a  softer  and  shorter  ca>  ca,  ca,  ca,  (like  ca 
in  "call")  repeated  rapidly  and  staccato  while  flying;  and  a  sort  of 
clucking  sound  when  at  rest. 

Near  the  large  fishing  camp  at  Lobos  de  Tierra,  large  numbers  of 
the  gaviotas  regularly  congregate  to  feed  on  the  waste  matter  at  the 
camp.  It  was  repeatedly  observed  that  while  the  birds  would  feed 
even  between  the  feet  of  the  native  fishermen  they  would  fly  quickly 
at  the  approach  ojf  a  white  stranger. 

Gaviotas  are  not  only  scavengers  of  the  beaches  and  rookeries, 
but  are  most  pernicious  in  their  depredations  upon  the  nests  of  other 
birds.  I  have  seen  them  taking  the  eggs  and  fledglings  from  the 
nests  of  pelicans  and  piqueros,  and  even  robbing  eggs  from  other 
gaviotas.  They  break  the  eggs  at  the  nest  or  take  them  into  the  air 
and  let  them  fall  to  break  on  the  rocky  ground.    They  will  swallow 


Digitized  by 


Google 


no.  2298.  THE  G17A2VO  BIRDS  OF  FBRU—COKBR.  459 

entirely  a  new-born  pelican  (with  considerable  effort)  or  tear  a  larger 
one  to  pieces,  contending  with  the  turkey  buzzards  over  the  common 
prey.  The  concerted  attacks  of  gaviotas  and  gallinazos  on  the  nests 
of  piqueros  is  described  in  another  place  (p.  498). 

Besides  doing  scavenger  duty  in  the  rookeries  by  feeding  on  dis- 
carded fish  or  dead  bodies  of  birds,  they  were  not  uncommonly  seen 
perched  on  the  floating  body  of  a  pelican,  which  had  perhaps  been 
killed  by  a  sea-lion,  and  tearing  at  the  meat,  a  position  undisputed 
by  the  gallinazo.  I  was  interested  to  determine  if  they  were  them- 
selves afraid  of  the  sea-lions.  They  would  always  desert  a  floating 
body  as  a  sea-lion  approached  and,  though  they  will  rest  on  the 
water  with  the  sea-lions  nearby,  they  fly  invariably  to  another  position 
as  the  "lobo"  draws  too  near. 

The  nests  were  found  in  December,  principally  at  Lobos  de  Tierra, 
but  a  few  were  observed  at  Lobos  de  Af uera.  They  were  generally  on 
the  hills,  scattered  among  the  nests  of  the  larger  piqueros,  and  lined 
with  a  few  feathers  and  seaweed  (pi.  56,  fig.  1).  Three  nests  were  found 
under  the  shelter  of  a  low  bank  upon  a  beach  and  close  to  the  water. 
There  are  almost  always  three  eggs  or  young,  although  one  nest  was 
found  with  five  eggs.  The  eggs,  are  olive  green,  spotted  and  blotched 
with  dark  brown  (75  by  50  mm.).  The  very  small  birds  have  a 
black  bill  with  light  tip,  and  are  covered  with  thick  soft  down,  gray 
in  ground  color  but  brindled  with  fuscous;  the  head  is  distinctly 
spotted  with  dark  fuscous  on  a  light  gray  background.  When  quite 
young  they  will  run  about,  leaving  the  nest  to  hide  among  the  rocks 
as  an  intruder  approaches. 

The  gaviotas  have  a  variety  of  color  phases  with  the  age  and 
season.  The  head,  at  one  stage  dark  gray  of  nearly  black,  beoomes 
white-mottled  and  then  pure  white;  the  black  tail  with  white  base 
and  tips  becomes  a  white  tail  with  narrow  black  bar. 

The  nests  of  the  gaviotas  are  practically  devoid  of  guano,  so  that 
their  economic  significance  depends  principally  upon  their  service  as 
scavengers  and,  on  the  other  hand,  their  depredations  upon  other 
birds. 

STERNA  HIitUNDINACEA  (Lewoa). 
THE  TERRECLE. 

Among  the  terns,  particular  attention  was  given  only  to  the 
"  terrecle,  "Sterna  hiruTutmacea  (Lesson),1  and  the  "zarcillo,  "Larosterna 
inca  (Lesson). 

The  terrecle  is  very  common  in  the  southern  region  particularly. 
The  principal  breeding  places  observed  were  San  Gallan  (June  25) 
and  the  Islas  de  Santa  Rosa  at  the  Bay  of  Independencia  (July  18, 

i  The  bill  was  deep  blood  rod  and  the  tarsus  a  brighter  red,  In  the  specimens  of  S.  Mrundinacea  collected, 
although  Tacsanowski  describes  the  parts  as  yellow  and  yellowish.  The  outer  third  of  the  upper  bill  of 
one  specimen  was  almost  black. 
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1907).  This  was  in  midwinter.  On  the  south  Santa  Rosa,  a 
relatively  low,  flat-topped  island,  the  nests  lay  so  thickly  on  the 
ground,  and  the  eggs  were  so  inconspicuous  among  the  small  stones, 
that,  despite  great  watchfulness,  one  oould  not  walk  about  without 
crushing  the  eggs.  The  young  birds,  however,  stood  in  little  danger, 
since  even  in  the  fledgling  stage  they  were  wary  and  exceedingly 
active;  they  would  run  quickly  away  even  to  a  distance  and  become 
almost  invisible  beside  a  small  bit  of  gravel.  No  other  birds  of  the 
islands  were  observed  to  be  either  so  active  or  so  successful  in  con- 
cealment. In  the  stomachs  of  two  specimens  examined  there  were 
found  chiefly  small  fishes,  the  common  anchobetas,  Engravlis  ringcns 
Jenyns. 

Another  tern,  very  similar  to  the  terrecle  in  markings,  though 
greatly  different  in  size,  is  the  little  8.  lorata  Philippi  and  Landbeck, 
the  "Ghuri-Churi"  of  Paracas  Bay,  where  it  was  seen  most  abun- 
dantly. 

LABOSTERNA  INCA  (Lewoa). 
THE  INCA  TEBN  OR  "ZABOLLO." 

One  of  the  most  fascinating  birds  of  the  coast  is  the  beautiful  Inca 
tern,  Larosterna  inca  (Lesson),  known  in  Peru  generally  as  the  "zar- 
cillo."  At  Eten  they  call  it  "aromito."  Although  noted  as  far 
north  as  Lobos  de  Af uera,  it  was  observed  in  greatest  abundance  in 
the  southern  region. 

The  body  color  is  almost  uniformly  a  dull  dark  blue,  but  the  head 
and  the  outer  parts  of  the  wings  are  a  little  darker,  while  the  under 
side  of  the  wings  is  lighter.  From  the  lower  part  of  the  base  of  the 
upper  jaw  a  pure  white  band,  or  "moustache"  extends  backward, 
below  the  eye  and  just  above  the  yellow  fleshy  flaps,  to  the  region 
of  the  ear;  there  it  ends  with  a  half-dozen  long  slender  little  plumes 
that  emerge  from  the  feathers,  and  curve  backward,  downward,  and 
outward  in  graceful  manner.  "The  bird  with  the  white  earrings" 
a  visitor  termed  it. 

It  is  altogether  a  most  pleasing  bird  in  its  grace  of  form  and  move- 
ment, as  well  as  in  its  strikingly  neat  and  even  dandified  appearance. 
The  soft  dark  blue  of  the  plumage  is  effectively  varied  by  the  crimson 
of  bill  and  feet,  the  white  margin  of  the  wings,  the  yellow  flaps  at 
the  gape  of  jawB,  and  the  showy  "  earrings. " 

In  flight  it  apparently  delights  in  sharp  curves,  quick  reverses  of 
direction,  or  sudden  drop  with  webbed  feet  outspread.  The  forked 
tail  presents  a  variety  of  forms  in  these  maneuvers,  now  widespread 
and  fan-shaped  losing  all  trace  of  the  fork,  now  closed  in  swallow-tail 
effect,  or,  again,  so  snugly  closed  as  to  obscure  the  forked  form 
entirely. 

The  Inca  terns  have  a  most  inquisitive  habit.  Even  when  there  was 
no  probability  of  being  near  to  the  nests,  they  would  circle  rapidly 
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about  one,  now  and  again  making  startling  dashes  straight  for  the 
head,  to  swerve  sharply  aside  when  within  but  a  few  feet.  The 
desire  to  investigate  seemed  at  first  the  probable  motive  for  such 
flight.  They  were  observed  to  practice  the  same  maneuvers  over 
our  captive  penguin  swimming  in  the  water.  It  is  possible  that 
such  sudden  startling  dashes  would  have  the  effect  of  causing  larger 
birds  or  animals  to  drop  a  morsel  of  food  which  could  be  seized  upon 
by  the  alert  terns. 

The  plaintive  call  of  the  Inca  tern  is  somewhat  like  the  cry  of  a 
young  kitten;  although  sometimes  petulant,  it  lacks  the  harsh  tone 
of  other  terns. 

The  breeding  places  of  zarcillos  are  found  on  many  islands;  gen- 
erally they  were  observed  to  use  the  trenches  or  other  places  where 
the  surface  crust  had  been  broken  away  in  guano  extraction,  and  where 
the  nests  could  readily  be  concealed  by  excavating  little  tunnels 
in  the  bank  (pi.  54).  Nests  with  all  stages  of  eggs  and  young  were 
observed  at  the  Ghinoha  Islands  (North  Island)  in  June,  1907.  One 
of  the  most  populous  breeding  places  was  the  Isla  Asia  visited  in 
August  of  the  same  year.  I  have  no  record  of  nests  observed  in 
the  summer  season  although  doubtless  there  is  little  interruption  of 
the  breeding  season. 

None  of  the  terns  have  any  noteworthy  value  as  producers  of 
guano.    A  native  described  the  Inca  tern  as  good  to  eat. 

The  skimmer,  Bynchops  dnerawens  Spix,  doubtless  frequents  the 
northern  islands  although  I  did  not  observe  it  near  any  island.  A 
specimen  was  taken  at  Tumbes  in  January,  1908,  where  it  was  not 
uncommon.  Both  Tschudi  and  Raimondi  noted  its  presence  at  the 
Chincha  Islands  (pp.  507  and  508,  below). 

THE  ALBATROSS. 

The  albatrosses  are  represented  by  the  "pajaro-camero"  (mutton- 
bird),  or  "pajarote,"  Diomedea  irrorata  Salvia,  a  beautiful  bird,  with 
dusky  brown  body  and  white  head  and  neck,  little  exceeding  a  cormo- 
rant in  size  of  body,  but  with  wing  expanse  of  8  feet  (2J  meters)  (pi.  53, 
fig.  2).  The  specimen  shown  in  the  illustration  was  captured  when 
wounded  on  the  ocean  and  was  kept  in  captivity  for  some  time. 
Naturally  it  did  not  lend  itself  to  domestication  and  it  never  con- 
sented to  take  food.  The  albatross  was  always  seen  either  flying 
low  over  the  water  or  resting  upon  the  surface.  Its  wing  strokes 
seem  slow  and  deliberate,  but  the  flight  is  rapid  and  graceful.  It  will 
soar  for  considerable  distances,  keeping  just  above  the  water  and 
rising  and  falling  with  the  waves.  When  resting  on  the  water,  and 
at  a  distance,  one  might  easily  confuse  it  with  a  gaviota;  but  at 
nearer  range  its  flight  and  its  longer  bill  readily  distinguish  it.  The 
pajaro-carnero  was  observed  from  the  Bay  of  Independencia  in  the 
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south  to  the  Lobos  de  Tierra  in  the  north.  While  it  was  more  fre- 
quently seen  in  the  south,  yet  on  one  trip  made  in  a  small  boat  from 
the  island  of  Lobos  de  Tierra  to  Eten  on  the  coast  the  pajaro-carneros 
were  nearly  always  present  in  numbers;  often  30  or  more  were  in 
view  at  one  time.  One  was  observed  devouring  a  fish  about  a  foot 
in  length. 

The  pajaro-carnero  was  never  seen  on  land,  and  presumably  does 
not  breed  in  that  latitude.  Native  fisherman  assured  me  that  the 
bird  never  alights  (in  that  latitude)  except  upon  the  high  sea: 
"Paran  en  la  altura,  no  mas." 

THE  PETRELS. 

The  family  of  Procellariidae  is  well  represented  on  the  Peruvian 
coast,  by  the  Wilson's  petrel,  stormy  petrels,  several  species  of 
shearwaters,  and  the  diving  petrels.  The  "pardela"  Puffinv* 
griaeus  Gmelin,  is  a  sooty  shearwater,  frequently  seen  swimming 
lazily  on  the  surface  of  the  water  and  relatively  tame.  I  think  this 
is  sometimes  called  ' ' dofia."  Another  and  somewhat  smaller  species, 
the  " pardela  tablera,"  was  observed  but  not  taken. 

Numbers  of  small  petrels,  the  stormy  petrel,  Procettaria  tethy* 
Bonaparte,  the  Wilson's  petrel,  Oceanites  gracilis  Elliot,  and  others, 
were  frequently  in  evidence,  skimming  lightly  over  the  surface  of  the 
water  or  hovering  over  a  school  of  small  fish  which  was  being  pursued 
by  bonitos.  The  stormy  petrel  is  known  as  the  danzarin  or  "  dainty 
dancer" — the  most  appropriate  name  possible — descriptive  both  of 
its  swift,  graceful,  swaying  flight  close  over  the  water  and  of  its  light, 
dancing  movement  with  feet  and  wings  when  feeding.  As  we  went 
by  sloop  from  Pisco  to  Independencia,  numbers  of  them  followed  our 
vessel  picking  up  the  crumbs  thrown  into  the  water.  The  danzarin 
seems  to  alight  on  the  surface  of  the  water,  the  wings  stopping  out- 
spread for  a  moment  as  they  follow  the  upward  and  downward 
movement  of  the  wave.  A  slight  flirt  of  the  wings  and  the  bird  is 
resting  again  on  the  surface  only  a  few  inches  away,  while  it  daintly 
picks  the  bits  of  food  from  the  water. 

PELECANOIDES  GARNOTI  (Law). 
THE  DIVING  PETREL  OR  POTOYUNCO. 

Among  the  petrels,  one  is  of  particular  interest  and  importance, 
the  "potoyunco,"  Pdecanoides  garnoti  (Lesson),  a  diving  petrel,  an 
abundant  bird,  and  a  significant  guano-producer.  In  favored 
locations  on  the  islands  they  are  breeding  at  all  seasons  and  the  guano 
left  in  their  subterranean  chambers  is  considered  particularly  rich 
in  nitrogenous  matter. 

My  first  acquaintance  with  these  birds  was  when  at  night  in  a  small 
boat  we  often  sailed  close  by  them  floating  on  the  surface  of  the  water 
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and  apparently  quite  unobservant  of  the  boat.  Not  more  than  onee 
did  I  see  them  on  the  water  by  day,  though  the  fishermen  said  that 
but  one  bird  of  the  pair  is  at  the  nest  during  the  day,  the  other  remain* 
ing  out  on  the  ocean.  On  the  islands,  as  far  as  my  observations  go, 
they  are  strictly  nocturnal,  coming  and  going  only  after  daylight  has 
gone  and  before  the  light  of  morning.  They  are  more  readily  recog- 
nizable by  sound  than  sight,  and,  as  they  fly  obscurely  about  over 
the  island,  uttering  their  little  croaks,  they  are  very  suggestive  of 
bats. 

The  nests  are  made  in  the  side  of  the  hill,  often  just  beneath  a 
large  rock  or  sheltered  under  the  hard  salty  crust.  It  is  an  odd 
experience  to  sit  at  such  a  place  and  hear  the  mysterious  sounds 
from  subterranean  homes.  Over  and  over  again,  with  the  voice  of 
a  frog,  unvaried  in  pitch  or  rhythm,  they  repeat  the  sequence  of 
notes — two  longs,  a  short  and  a  long,  the  last  note  slightly  longer 
than  the  first  two.  Another  more  complicated  sound  is  made  by 
some  and  it  is  possible  that  the  calls  are  distinctive  of  the  sexes. 

The  potoyunco  is  comparatively  small,  measuring  about  10  inches 
in  full  length  from  end  of  bill  to  tip  of  tail  and  weighing  half  a  pound. 
The  general  color  is  black  above  and  white  below.  The  body  is 
thickly  covered  with  feathers,  beneath  which  is  a  thick  gray  down, 
the  dense  coat  making  the  bird  appear  to  possess  a  very  large  body. 
Viewed  from  below,  the  body  is  oval  in  form — like  a  large  white 
egg — the  wings  and  the  short,  stout  neck  seeming  disproportionately 
small  appendages. 

A  number  of  the  nests  were  observed  at  the  Ballestas  North  Island, 
and  the  birds  were  heard  on  the  Chinchas,  but  the  lofty  San  Gallan 
was  the  chief  island  for  potoyuncos,  as  the  potoyuncos  were  easily 
the  principal  bird  of  this  large  island. 

San  Gallan,  2.5  by  1.5  miles,  is  mostly  dry,  barren,  and  dusty, 
but  with  high  hills  reaching  well  into  the  clouds,  and  only  there,  in 
the  moist  altitudes,  teeming  with  plant  life.  Everywhere  over  the 
island  are  large  spots  perforated  by  the  holes  of  the  potoyuncos,  as 
they  undermine  the  hard,  dry  crust  of  the  lower  hillsides  or  burrow 
back  underneath  the  vegetation  of  the  cloud-wrapped  peaks  more 
than  a  thousand  feet  above  sea  level. 

Searching  for  these  birds  in  the  daytime  one  is  guided  only  by  the 
openings  of  the  burrows,  for  their  voice  is  rarely  heard  during  the 
day.  One  may  try  quite  a  number  of  nests  without  result,  as  the 
burrow  may  either  be  unoccupied  or,  more  often,  too  deep  for  the 
arm  to  reach  to  the  nest.  Still,  so  abundant  are  the  nests  on  San 
Gallan,  that  a  considerable  number  of  birds  or  eggs  may  be  cap- 
tured in  an  hour  or  two.  Once  reached,  the  birds  are  easily  taken, 
as  they  make  almost  no  effort  at  resistance.  Sometimes,  after  they 
are  out,  they  try  to  bite,  but  without  inflicting  injury.  Occasionally 
they  would  rush  into  the  hands  held  at  the  mouth  of  the  burrow. 
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At  night  it  is  much  easier  to  take  them,  when  guided  by  the  voices 
one  may  avoid  exploring  the  unoccupied  homes.  It  is  thus  that  the 
laborers  and  fisherman  catch  them  abundantly,  for  the  potoyunco  is 
valued  for  food  in  fresh  or  salted  condition. 

If  liberated  they  run  rapidly  over  the  ground  flapping  their  wings, 
but  unable  to  rise  except  after  a  run  of  10  or  20  feet.  Then,  with 
exceedingly  rapid  movement  of  their  short  wings,  they  make  for  the 
ocean  with  a  queer  zig-zag  flight.  Reaching  the  ocean  they  fly  low 
over  the  water  a  little  distance,  settle  upon  the  surface,  and  then 
swim  away  with  short,  shallow  dives. 

When  placed  on  the  ground  in  my  tent,  the  petrels  displayed 
peculiar  movements.  The  body  is  covered  with  a  very  thick  coat 
of  feathers  so  that  lying  on  the  ground  the  body  seems  to  flatten 
out  remarkably,  while  the  wings,  pushed  a  little  out  on  the  sides, 
increase  the  apparent  width  until  the  body  has  quite  a  turtle-like 
form.  As  they  crawl  rapidly  along,  the  legs  are  spread  well  out  to 
the  sides  and  the  body  is  barely,  if  at  all,  lifted  from  the  ground*  I 
noticed  that  with  some  the  body  was  slightly  raised;  with  others  not 
at  all.  In  any  case  the  movement  is  a  reptilian  creep  rather  than  a 
walk.  When  I  started  one  under  my  sleeping  bag  it  began  to  burrow, 
with  strong  backward  sweeps  of  the  feet,  used  alternately  and  send- 
ing the  dirt  flying  with  great  force.  Two  birds  were  placed  outside 
in  holes  in  the  ground,  each  secured  by  a  line  attached  to  the  leg. 
They  made  a  little  effort  to  burrow,  but  soon  stopped.  At  10  o'clock 
at  night  I  found  them  trying  to  go  toward  the  water.  Placing  them 
back  in  the  holes  I  left  them  again,  hoping  to  ascertain  the  rate  of 
excavation.  Unfortunately,  in  the  morning  only  the  bones  of  the 
legs  remained,  and  the  tracks  of  gallinazos  accounted  for  the  dis- 
appearance of  the  birds. 

Presumably  both  condors  and  gallinazos  (buzzards)  may  be  ac- 
counted enemies  of  the  potoyuncos,  although  their  subterranean  life 
and  nocturnal  flights  give  them  substantial  protection  from  preda- 
tory birds.  Certainly  the  chief  enemy  is  man.  About  the  signs  of 
old  campfiree  numberless  wings  of  the  potoyuncos  were  often  ob- 
served. For  a  while  I  was  puzzled  by  the  many  signs  of  sacks 
having  been  dragged  down  the  hillsides,  until  it  was  observed  that 
these  trails  led  in  almost  every  case  to  the  grounds  where  there  were 
burrows  of  potoyuncos,  even  to  those  near  the  very  tops  of  the 
peaks.  The  ground  was  not  torn  up  as  if  guano  had  been  the  object 
of  search,  and  the  abundant  evidence  of  discarded  wings  of  poto- 
yuncos completed  the  story.  The  fishermen  assured  me  that  these 
birds  were  very  good  when  salted,  and  that  the  laborers  on  the 
islands  regularly  brought  back  quantities  of  potoyuncos  salted  down. 
The  fishermen  with  me  asked  permission  to  take  the  birds  for  food. 
This  was  infused;  but  with  little  effect,  for  I  counted  21  birds  drying 
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in  the  sua  one  morning  and  know  that  they  had  first  eaten  all  they 
had  wanted. 

A  great  many  nests  were  examined,  to  find  in  each  nest,  if  tenanted, 
only  one  egg  or  one  young  bird.  The  eggs  are  purest  white,  with 
very  thin  shells,  and  they  are  very  variable  in  shape.  Some  are  short 
and  well  rounded,  with  little  difference  between  the  ends,  while  others 
are  very  elongated  and  rather  pointed  at  the  smaller  end.  The 
measurements  of  six  eggs  of  the  potoyuncos  were  as  follows: 


Dimensions,  in  centimeters,  of  eggs  of  Pelecanoide*  gamoti. 

1 

2 

8 

4 

5 

5 

Length 

4.81 

3,1 

4.75 
3.6 

4.5 

5.4 

4.5 

8.8 

4.85 
3.3 

4.3 

4*npvnws6  diameter 

3.4 

A  "pichon,"  or  fledgling,  at  the  stage  when  the  wing  feathers  are 
fust  appearing,  is  a  laige  shapeless  mass  of  fat  and  down,  with  nearly 
the  dimensions  of  its  parents  and  of  equal  weight  (about  7  ounces). 
Its  soft  coating  of  gray  down  measures  3-4  cm.  in  thickness  (1* 
inches,  more  or  less).  If  a  single  tuft  of  down  is  pulled  out,  there  is 
found  growing  out  of  the  blue  sheath  the  delicate  little  feather,  which 
for  about  1  cm.  is  white  (if  from  the  lower  side  of  the  body)  or  black 
(if  from  the  back) ;  many  of  its  barbs  are  tipped  with  delicate  plumes 
of  down,  which  are  dark  gray  for  about  2  cm.  and  possess  white  tips 
of  1  cm.  length.  The  head  protruding  from  this  great  ball  of  down 
appears  almost  bald  having  only  a  close  crop  of  gray  down. 

Valued  as  they  are  for  food  and  readily  open  to  capture,  the  poto- 
yunco  must  eventually  be  brought  near  to  extinction  unless  effective 
efforts  for  its  protection  are  made.  It  will  be  unfortunate,  indeed,  if 
the  potoyunco  and  the  penguin,  two  water  fowl  which  produce  a 
fertilizer  of  high  quality,  shall,  through  mere  human  negligence  or 
wastefulness,  become  lost  to  the  guano  industry.  Valuable  the  poto- 
yuncos may  be  as  food,  or  the  penguins  for  the  skins  or  fat,  and  we 
may  impose  little  personal  blame  on  those  who  desire  the  food  or  the 
skins  or  the  oils;  but  the  fact  remains  that  when  the  food  or  the  skin 
and  oil  is  taken  the  bird  is  lost  to  the  future,  while  the  removal  of 
the  guano  is  a  benefit  gained  without  loss.  With  due  care  each  of 
these  important  species  may  not  only  be  preserved  to  the  future,  but 
may  be  restored  to  a  condition  of  far  greater  abundance  and  value 
than  at  the  present  time. 

THE  GANNETS. 

The  Sulidae  or  gaanets  are  represented  on  the  Peruvian  coast  by 
two  species,  the  abundant  Stda  variegata  (Tschudi),  third  in  importance 
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among  the  guano  birds,  and  the  larger  but  far  less  common  form  of 
the  north,  Sula  nebouxi  Milne-Edwards.  Along  the  greater  part  of 
the  coast  Svla  variegata  is  known  as  the  "piquero."1  In  the  north, 
however,  as  at  the  Lobos  Islands  where  the  larger  specks  of  Sula  is 
found,  the  latter  is  called  "piquero"  while  the  smaller  Sida  variegata 
is  commonly  known  as  the  "camanay." 

SULA  YABIBGATA   (TtehadD. 
THE  VARIEGATED  GANNET  OR  "PIQUERO." 

The  common  "piquero,"  sometimes  called  "camanay,"  is  a 
beautiful  bird  with  head,  neck,  and  breast  of  pure  white,  the  back 
and  upper  surface  of  wing  variegated  with  dark  and  light  fuscous  and 
white,  while  the  sides  and  belly  are  nearly  pure  white;  the  feet,  legs, 
and  bill  are  blue,  and  the  eyes  are  ruby  in  color  (see  pis.  57  and  58). 
The  piqueros  are  almost  omnipresent  on  the  Peruvian  coast,  and  un- 
doubtedly they  are  the  most  abundant  of  the  sea  fowl.  Along  the 
mainland  shore  and  about  the  islands  of  any  size,  there  is  scarcely  a 
cliff  but  is  more  or  less  dotted  with  the  nests  of  piqueros  (pi.  59). 

It  is  a  striking  sight  when  a  single  gannet,  after  circling  over  the 
water  until  its  food  is  seen,  turns  suddenly  head  down  and  falls  precipi- 
tately into  the  surface  of  the  sea  to  disappear  from  view;  after  a  few 
moments  it  reappears  on  the  surface  to  swallow  its  prey  before  rising 
to  fly  at  varying  heights  until  tempted  for  another  plunge.  Some- 
times they  seem  to  drop  from  nearly  a  hundred  feet,  while  the  wings 
are  held  slightly  opened  to  direct  the  head-long  course;  again  they 
fall  from  only  10  or  15  feet,  or  they  may  simply  dash  themselves  into 
the  water  when  barely  risen  from  the  surface.  Ten  or  20  or  30  birds 
are  not  infrequently  seen  to  fall  simultaneously  with  a  loud  splash 
and  dash  of  spray. 

The  writer  had  a  rare  experience  that  seems  worthy  of  record. 
While  passing  from  the  Ghincha  Islands  to  Pisco  in  a  fisherman's  row- 
boat,  we  saw  an  actual  cloud  of  thousands  of  piqueros  flying  over  a 
school  of  anchobetas,  when  suddenly  they  began  to  fall,  hundreds  at 
a  time  until  practically  the  whole  cloud  was  precipitated  into  the  sea 
before  the  first  birds  had  risen  from  their  brief  rest  after  emerging 
from  beneath  the  surface.  Scarcely  a  bird  was  seen  in  the  air.  The 
first  to  fall  were  soon  up,  however,  and  from  that  time  on  the  plunges 
were  uninterrupted.  Changing  the  course  of  our  boat  a  little  we  soon 
rowed  directly  through  this  downpour  of  birds.  Hundreds  of  birds 
seemed  to  strike  the  water  at  every  instant,  and  even  within  a  few 
feet  of  our  boat  The  bewildering  effect  is  to  be  imagined  rather  than 
described;  the  atmosphere  "cloudy"  with  birds;  the  surface  of  the 
sea  broken  and  spattering  from  falls  of  animate  drops  and  speckled 
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with  reappearing  birds;  the  confused  sounds  of  whirring  wings  and 
unremitting  splashes. 

The  food  of  the  piqueroa,  as  far  as  I  observed  it>  consisted  principally 
of  anchobetas,  Engranhs  ringm*  Jenyns;  like  other  sea  birds  they 
doubtless  feed  upon  what  is  most  readily  available,  and  they  too, 
doubtless,  regale  themselves  with  the  small  crustacean,  Munida  cokeri 
Rathbun,  which  is  sometimes  so  abundant  as  to  form  veritable  "red 
seas"  of  great  area. 

The  piqueros  seem  to  prefer  the  rougher  and  more  inaccessible 
places  for  breeding  (see  pi.  59).  Thousands  of  their  nests  may 
be  seen  upon  the  face  of  abrupt  cliffs,  as  at  the  Ohinoha  Islands;  at 
that  particular  place  they  overflowed  the  cliff,  so  that  a  few  neats 
were  found  on  the  level  ground  at  the  top.  This,  in  fact,  was  the 
only  place  where  piquero  nests  were  seen  on  real  table-land.  At 
Guafiape  (pi.  56)  and  Lobes  de  Afuera,  many  nests  were  found  on 
very  steep  and  rugged  slopes  high  above  the  water  and  approachable 
only  with  considerable  difficulty.  The  nests  are  hollowed,  shelflike 
masses  of  guano  buiH  on  some  scant  ledge,  and  are  usually  as  cloeely 
crowded  as  circumstances  permit.  The  adult  birds  readily  desert 
the  nests  on  the  approach  erf  an  observer,  and  one  must  wait  with 
some  patience  for  their  return.  Since  the  breeding  season  is  continu- 
ous throughout  the  year,  one  may  at  any  time  find  eggs  and  all  stages 
of  young.  The  nests  contain  from  1  to  4  eggs,  a  considerable  pro* 
portion  of  them  having  as  many  as  3.  Nine  out  of  25  nests  counted 
at  one  view  had  3  eggB.  The  eggs  are  a  pale  blue,  smeared  more  or 
less  with  a  white,  chalky  coat,  are  little  pointed  and  are  generally 
rather  uniform  in  size.  The  measurements  of  5  specimens  from  the 
Lobos  de  Afuera  Islands  (December  1908)  and  of  3  from  die  Chinch* 
Islands  (June,  1908)  are  as  follows: 


Dimensions, 

in  millimeters, 

of  eggs  o/Sula  variegato. 

Lobos  de  Afuera  Islands. 

Chlncha  Igfrmds, 

T-"fH5  diaaMtw , . 

n 

40 

61 
43 

63 
43 

68 
44 

61 
41 

60 

42 

68 

43 

fli.6 

TiUMYflnie  dtanifttor 

39.6 

The  immature  birds  have  the  skins  of  exposed  parts  of  the  same 
color  as  in  the  adult  except  that  the  tarsus  and  feet  are  lighter,  in 
effect  a  bluish  gray.  The  iris,  however,  is  yellowish  gray,  instead  of 
clear  ruby,  as  in  the  adult.  The  primaries,  secondaries,  tertiaries, 
greater  and  middle  coverts,  scapulars,  and  tail  feathers,  appear  before 
the  birds  are  of  full  size  (pi.  56,  fig.  2) .  Specimens  with  the  breast  and 
belly  feathered,  upper  tail  coverts  present,  and  back  feathers  appear- 
ing, show  the  adult  measurements.  The  feathers  of  the  breast  and 
belly  are  of  light  fuscous  or  gray  widely  margined  with  white.    The 
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feathers  of  the  shoulders  are  dark  fuscous  scarcely  tipped  with  white, 
and  a  band  of  similar  feathers  extends  to  the  breast  around  die  base 
of  the  still  down-covered  neck.  The  upper  surface  of  the  wings  is  as 
in  the  adult,  except  that  the  colore,  as  everywhere  on  the  body,  are 
duller.  A  conspicuous  feature  of  the  immature  birds  is  the  cross  of 
white  down  on  the  ramp  which  long  persists  while  the  rest  of  the  body 
is  becoming  fully  feathered.  The  predominant  white  colors  of  the 
adult  bird  are  not  evident  until  a  late  phase.  The  young  when 
abandoning  the  parental  nest  have  practically  the  entire  head,  neck, 
Mid  body  a  variegated  fuscous.  At  this  stage  the  birds  are  easily 
confused  with  the  larger  species,  Svla  nebouxi,  unless  die  measure- 
ments are  considered. 

The  young  birds  go  through  much  home  practice  in  flight  before 
starting  away  from  the  nest.  They  will  stand  in  the  nest  flapping 
the  wings  continually  for  a  long  time,  or,  facing  the  wind  and  assisted 
by  its  power,  will  rise  in  the  air  to  remain  in  an  almost  fixed  position 
for  a  considerable  time  flapping  the  wings  strongly  all  the  while,  and 
then  gradually  receding  to  the  neat.  These  practice  flights  were 
repeatedly  observed,  the  young  birds  getting  only  3  or  4  feet  above 
the  nest  and  2  or  3  feet  forward,  and  thus  remaining  for  *  minute  or 
more. 

Von  Tschudi l  ascribed  to  the  Svla  variegata  the  chief  rank  as  a 
guano  producer,  and  his  mistake  has  been  frequently  followed. 
There  is  reason  to  believe  that  the  habit  of  this  species  as  regards 
choice  of  nesting  site  has  undergone  some  modification  since  Ifechudi's 
time.*  Tschudi  was  a  very  careful  observer  and  he  spent  some 
years  upon  the  coast,  but  he  expressly  states  in  his  Ornithologie 
(p.  313)  that  none  of  the  birds  nest  on  the  mainland,  but  only  on 
the  barren  islands.  Such  a  statement  certainly  could  not  be  made 
in  the  present  time.  Unless  the  habits  of  this  bird  have  materially 
changed  during  the  past  70  years,  Von  Tschudi  was  misled  by 
observation  of  the  evident  abundance  of  the  Sulas;  and  his  mistake 
has  been  too  frequently  followed  in  nearly  all  reference  books.  This 
species  now  ranks  a  very  poor  third  in  economic  importance,  being 
far  exceeded  by  the  cormorant  and  the  pelican.  Yet  this  may  not 
be  the  case  in  future.  As  has  been  previously  mentioned,  the 
piquero  frequents  the  rough  and  scarcely  accessible  places  and  even 
the  abrupt  cliffs;  and,  while  practically  no  place  is  entirely  inac- 
cessible to  the  intrepid  guano  workers,  it  is  evident  that  from  such 
positions  a  large  proportion  of  the  guano  must  be  lost  by  falling  to 

» Tschudi,  J.  J.  von.  Travels  in  Peru  during  the  yean  1838-1848.  Translation  by  Tnomasina  Ross*  New 
York,  1852  (p.  168).    Also, 

Tschudi,  J.  J.  von.  TJntersuehangen  liber  die  fwnaPeroena,  a  vols.  St.  Galen,  W44-1M6.  Vol.*, 
Section:  "Ornithologie"  (p. 313). 

*  Baimondi  also  believed  that  Sula  variegata  prodneed  more  guano  than  pelicans  or  cormorants,  because 
tney  keep  ttoeineetvesm  the  interior  of  the  Island  (not  conftnned  by  a  later  stntement.     See  p.  108.) 
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the  water  below,  and  that  even  entire  nests  will  break  away  when 
too  heavy  and  drop  into  the  sea  (pi.  59)  In  some  cases,  a  small 
beach  below  may  serve  to  eoUeot  the  falling  guano  and  keep  it  avail* 
able  for  extraction. 

It  is  not  thought  to  be  by  any  means  physically  impracticable  to 
build  shelves  at  the  base  of  cliffs  or  to  contrive  other  means  for  con- 
serving the  waste  guano  from  the  nests  in  such  places.  This  will  not 
be  done,  however,  so  long  as  the  extraction  of  guano  at  any  par- 
ticular situation  is  subject  to  lease  to  any  one  of  several  competitors. 
The  contractor  who  would  incur  large  initial  expense  for  construction 
of  such  equipment  must  be  assured,  not  only  of  his  own  exclusive 
privilege  of  taking  the  guano  from  such  situation,  but  also  of  his 
license  and  power  to  protect  his  property  from  depredation  or  dam- 
ages. Von  Tschudi  found  that  a  single  Sxda  variegata  (piquero)  in. 
captivity  would  produce  3  J  to  5  ounces  of  guano  a  day.  (See  his 
Travels,  p.  169.)  Supposing  1  ounce  of  this  to  be  deposited  at 
the  island  each  day  (a  low  estimate),  it  is  evident  that  a  thousand 
piqueros  would  produce  365,000  ounces  a  year,  or  ll^V  tons  &  y^r — 
or  a  million  birds  11,400  tons,  say,  practically  half  a  million  dollars* 
worth.  The  numbers  of  Sulas  on  the  Peruvian  coast  and  islands 
would  far  exceed  the  million.  The  piqueros,  therefore,  offer  one  of 
the  best  opportunities  for  hope  of  increase  in  the  amount  of  extract- 
ible  guano. 

One  of  the  illustrations  shows  a  cliff  at  the  Chincha  Islands  on 
which  there  were  at  least  1,000  nests.  Guano  to  the  amount  of  many 
tons  is  formed  at  such  a  place  each  year  but  is  almost  entirely  wasted 
by  falling  into  the  sea. 

It  has  been  mentioned,  too,  that  in  this  case,  at  the  Chincha 
Islands,  a  few  piqueros  were  found  to  have  their  nests  on  the  table 
lands  beyond  the  top  of  the  cliff.  It  is  not  impossible  that,  were  the 
islands  less  frequented  and  the  bird  quite  undisturbed,  a  larger  pro- 
portion would  frequent  the  level  ground  where  the  guano  of  the  nests 
would  be  entirely  preserved.  This  appears  to  have  been  the  case  in 
the  time  of  Raimondi.1 

While  the  Sula  variegata  occurs  along  almost  the  entire  coast  of 
Peru,  it  is  more  especially  a  bird  of  the  southern  region.  Very  abun- 
dant as  far  north  as  the  Guafiape  Islands,  it  is  less  conspicuous  there; 
there  is,  however,  a  considerable  rookery  at  the  Lobos  de  Afuera 
Islands  still  farther  north.  A  little  farther  north,  at  Lobos  de  Tierra, 
this  species  is  far  less  numerous;  the  other  and  larger  species  of  Sula, 

» Raimondi,  A.  Memoire  fur  lehuanodes  talis  de  Chincha  et  toe  ofaeaux  qui  to  produisent.  Comp.rend. 
Aead.  Set,  vol.  40.    Paris,  1866. 

Raimondi,  Antonio.  El  Peru— estudios  mineralogfoos  y  geologfoos.  (Ser.l.)  Volumes  1-4.  Publicado 
per  la  Sodedad  Qeographica  de  Lima  1874-1902.  Article  entitled:  Apuntos  sobre  el  huano  y  sobfe  las 
aves  que  lo  prodoean.  Js  volume  4, 1902,  pp.  489-496.  This  article  is  evidently  based  upon  the  earlier 
paper  Just  oiled,  but  seems  to  represent  a  revision. 
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next  to  be  described,  takes  its  place  to  some  extent.  In  going  north, 
the  nebouxi  was  first  seen  in  any  numbers  at  Loboe  de  Afuera,  where 
the  diminution  in  abundance  of  Sula  variegata  was  first  detected 

An  account  of  Sula  variegata  in  the  Galapagos  Islands  is  given  by 
Snodgrass  and  Heller,1  but  their  observations  regarding  the  habits 
of  this  bird  are  at  variance  with  mine.    They  say: 

No  nest  is  constructed  and  generally  only  one  egg  is  laid  by  each  female.  On  Cul- 
pepper Island  we  saw  some  nests  containing  two.  They  snap  their  beaks  viciously 
at  the  foot  or  leg  of  the  intruding  person,  and  a  nesting  bird  can  not  be  forced  to  leave 
her  egg. 

They  observed  the  nests  apparently  only  upon  the  level  ground. 
The  measurements  which  they  give,  however,  are  far  too  large  for 
those  of  Sula  variegata.  Every  measurement  given  in  their  table  on 
page  245  is  from  10  to  20  per  cent  too  large  for  variegata  if  the  measure- 
ments of  my  specimens  taken  in  the  type  region  are  correct.  They 
also  state  that  the  bill  is  ''light  orange-red,  yellowish  at  the  tip  and 
along  the  commissure,"  which  does  not  conform  to  the  original 
description  of  the  species.  Sula  (Dyeporue)  variegata  was  described 
by  von  Tschudi  from  the  coast  of  Peru  (Ornithologie,  p.  313), 
and,  while  his  description  is  not  given  in  great  detail,  it  is  unlikely 
that  my  specimens  were  far  from  being  typical.  It  seems  possible, 
therefore,  that  their  identification  was  incorrect.  Sula  variegata  has 
a  bluish  horny  colored  bill,  nests  in  Peru  now  chiefly  in  rough  or 
precipitous  places,  and  has  from  1  to  5  eggs  for  each  nest.  The  adults 
are  not  relatively  noisy  and  desert  the  nests  readily  when  approached. 

It  may  be  noted  that  the  specimens  from  which  the  measurements' 
of  Snodgrass  and  Heller  were  made  were  fully  as  large  as  the  speci- 
mens of  Sula  nebouxi,  although  variegata  is  a  much  smaller  bird. 
Their  observations  of  the  color  of  nebouxi  agree  with  mine.  Their 
statement  that  its  breeding  habits  are  different  from  those  of  both 
S.  variegata  and  S.  piscatrix  webeteri  in  that  it  invariably  nests  on 
cliffs  would  indicate  a  very  striking  difference  of  nesting  habits 
between  the  birds  of  the  same  species  on  the  Galapagos  Islands  and 
the  Lobos  de  Tierra  relatively.  S.  nebouxi,  as  related  below,  was 
never  observed  nesting  except  on  the  more  level  ground.  Nelson  * 
gives  some  account  of  nebouxi  as  observed  on  the  Tres  Marias  Islands, 
west  coast  of  Mexico.    Nelson  writes: 

They  were  breeding  abundantly  on  the  beaches  and  on  a  low  flat  area  that  covers 
a  part  of  the  former  island  (Isabel).  They  were  most  numerous  on  the  open  beach  a 
little  above  high-water  mark,  but  dozens  of  them  were  seen  with  their  eggs  farther 
back  among  the  bushes  [p.  31]. 

»  Snodgrass,  Robert  Evans,  and  Heller,  Edmund:  Papers  from  the  Hopkins-Stanford  Galapagos  Ex- 
pedition, 1808-09.  XIV.  Birds.  Proceedings  Washington  Academy  of  Sciences,  rot  6,  pp.  »l-*7*. 
1004. 

*  Nelson,  S.  W.  General  account  of  the  islands  with  reports  on  mammals  and  birds.  In:  North  Amer- 
ican toona.  No.  14.  Natural  history  of  the  Tres  Marias  Islands,  Mexico,  United  States  Btotoftoal  Surrey  r 
1800.  pp.  1-07 
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Raimondi's  observations  of  the  nesting  places  of  S.  variegaia 
(quoted  on  p.  508,  below)  agree  essentially  with  mine. 

StJLA  NEBOUH  Mlne-Bdwarda. 

THE  PIQUERO  MAYOR  (GREATER   PIQUERO). 

The  larger  Sula,  the  blue-footed  booby,  gray  gannet,  or  "piquero," 
was  not  observed  south  of  Guafiape  Islands  (8°  35'  S.),  and  it  was, 
therefore,  a  surprise  to  me  afterwards  to  learn  that  the  range  of  the 
species  is  given  as  from  the  Gulf  of  California  to  Chile.  The  original 
specimen  described  by  Milne-Edwards l  was  assumed  to  have  come 
from  Chile,  but  it  is  not  clear  upon  what  evidence  the  southern  records 
are  made. 

In  color  and  habit  the  blue-footed  booby  is  in  striking  contrast  to 
the  smaller  white-head  species,  except  in  the  manner  of  feeding  and 
in  this  there  are  noteworthy  differences.  The  showy  white  markings 
of  the  variegaia  are  wanting,  the  plumage  of  all  upper  parts  being 
variegated,  and  the  eyes  are  yellow  instead  of  ruby  (pi.  60).  In 
breeding  habit  the  nests  are  widely  scattered  on  the  level  ground 
or  gentle  slopes.  In  feeding,  the  nebouxi  was  often  observed  to  use 
localities  which  the  variegaia  did  not  frequent.  At  the  Lobos  de 
Tierra  islands  the  gannets  of  the  larger  species  were  almost  constantly 
feeding  in  the  very  shallow  water  near  the  gentle  beach  in  front  of 
our  camp.  The  white-head  gannets  frequently  passed  over  this  place 
but  never  plunged  into  the  shallow  water.  I  never  observed  them 
feeding  except  in  the  deeper  waters  and  generally  plunging  from 
some  height. 

The  gray  gannets  would  circle  about  over  the  bay,  often  with  the 
bill  pointing  directly  down,  as  they  searched  the  water  for  their  prey. 
If  a  little  off-shore  they  might  plunge  from  some  height,  but,  in  the 
shallow  water  two  or  three  feet  in  depth  near  the  beach,  the  drop 
was  made  from  only  a  few  feet  above  the  surface  or  else  the  bird 
dived  at  an  angle  when  flying  barely  above  the  water.  Between 
times  they  were  resting  with  the  pelicans  on  the  low  rocks  near-by. 

When  this  piquero  plunges,  the  wings  are  held  out  angularly,  and 
just  as  the  bird  is  about  to  enter  the  water  the  wings  are  folded  to  the 
body.  The  bird  emerges  very  promptly  and  may  rest  a  few  moments 
on  the  surface  or  at  once  arise  in  flight.  Sometimes  it  seemed  to 
find  itself  too  high  for  the  contemplated  drop,  when  it  would  descend 
by  a  spiral  course  of  flight  to  a  proper  level  for  the  plunge.  I  observed 
a  gannet  dive  vertically  from  the  air  into  the  water  that  was  only 
about  6  inches  in  depth,  while  another  more  prudent  bird  dropped 
to  its  feet  in  the  water  at  nearly  the  same  place  and  then  secured  his 
prey.    It  is  interesting  to  note  how  frequently  the  piqueros  of  this 

iMUne»BdwanfevA.    RecberefaestorlafeqncdeeRefiot^  Aiirti^ee.  Annates  to  6«taao«iu*(Ktll«. 
Zooiogie,fer-fi,vol.  U,art.4,pp.36,37.  Parte,  1882.   [See  p.  87  and  pi.  14.) 
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species  are  associated  with  the  pelicans.  A  few  are  often  seen  stand- 
ing among  a  group  of  pelicans  resting  on  a  hillside.  They  not 
uncommonly  accompany  the  pelicans  in  flight,  and  I  have  seen  them 
joining  with  the  same  birds  in  the  characteristic  bathing  act.  When 
flying  from  the  land  the  nebouxi  rarely  rises  except  after  using  its 
feet  on  the  ground  for  a  few  yards,  just  as  the  pelicans  do;  yet  they 
will  rise  at  once  from  the  surface  of  the  water,  and  without  the 
slightest  apparent  difficulty  or  delay.  On  the  whole,  the  larger 
gannet  is  less  active  in  flight  and  far  inferior  to  the  white  gannet  in 
grace  and  elegance  of  form  and  body. 

The  nests  are  not  made  in  compact  rookeries,  but  are  widely  scat- 
tered over  the  hills  and  valleys  for  many  square  miles  of  the  island  and 
are  interspersed  with  nests  of  gaviotas  (pi.  56,  fig.  1,  and  pi.  60).  As 
with  the  other  species,  no  labor  appears  to  be  expended  in  the  con- 
struction of  the  nest.  The  eggs  or  young  are  usually  found  in  a 
slight  hollow  in  the  ground  which  is,  however,  apparently  but  an 
incidental  result  of  the  movements  and  the  deposits  of  the  nesting 
birds.  In  the  newly  formed  nest  with  a  single  egg,  the  hollow  is 
scarcely  perceptible,  but  with  longer  use  the  nest  becomes  very 
distinct.  After  the  young  birds  are  able  to  stand  and  to  move  about, 
all  traces  of  a  nest  disappear  until  soon  there  is  no  clue  as  to  where 
the  eggs  were  laid. 

The  nests  contained  from  1  to  3  eggs  or  young;  thus,  of  54  nests 
examined,  18  contained  3  eggs  or  young  birds,  25  contained  2  eggs 
or  young,  while  11  had  only  1  egg  or  1  nestling.  In  no  case  did  the 
young  birds,  whether  2  or  3,  seem  to  be  of  the  same  age — there  was 
always  a  series,  as  if  hatched  at  different  times.  (See  pi.  60,  fig.  2.) 
Of  39  nests  without  unhatched  eggs,  12  had  3  young,  19  had  but  2, 
and  8  had  only  1.  The  eggs  are  pale  blue,  having  a  distinctly  blue 
shell  mostly  covered  by  a  thin  bluish  chalky  coating.  The  form  is 
various  but  usually  ovoid  and  rather  elongate.  The  measurements 
of  several  eggs  were  as  follows: 

Dfjntnmm*,  in  mtititneter^  qfegg$  qf8.  rub&wBL 
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A  very  small  egg  that  measured  only  49  by  35  mm.  was  found  to 
have  no  yolk. 

The  adult  birds  of  this  species  excel  all  other  birds  of  the  islands 
in  the  boldness  with  which  they  will  defend  their  young*    If  only 
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eggs  axe  present  the  parent  birds  will,  alter  some  threatening  croaks 
or  whistles,  fly  when  the  observer  is  within  a  few  feet;  but  they  will 
cover  the  small  young,  or  stand  by  the  larger  nestlings,  and  often 
vigorously  defend  them  with  their  bills.  When  first  examining  the 
nests,  it  was  necessary  sometimes  to  push  the  bird  from  the  nest  to 
discover  the  young  occupants.  Once  separated  from  the  nest,  the 
bird  gives  up  the  fight  and  flies  away  some  little  distance  to  remain 
until  the  intruder  departs.  The  gallinazos,  however,  are  usually 
even  more  prompt  than  the  parent  to  find  the  exposed  nest  and 
eagerly  devour  the  eggs  or  young.  On  a  later  page  it  is  told  how  a 
gallinazo  or  a  gaviota  will  provoke  a  gannet  to  attack  in  defense  of 
its  home,  while  other  birds  will  then  ravage  the  nest.  As  with  the 
other  gannets  and  the  pelicans,  it  is  the  habit  of  the  nebouxi  to  dis- 
gorge the  fish  from  its  crop  before  starting  in  flight,  presumably  by 
way  of  "throwing  over  ballast"  to  facilitate  escape. 

There  are  very  evident  sex  distinctions.  In  every  pair,  one  has 
a  large  black  pupil  and  narrow  yellow  iris  and  quawks  vociferously 
when  an  intruder  approaches  the  nest;  the  other  has  a  small  pupil 
and  broad  iris,  manifests  a  darker  ground  color  of  head,  and  utters 
only  a  hoarse  whistle  when  approached.  The  supposition  that  this 
distinction  corresponds  to  sex  was  not  verified  at  the  time  by  killing 
the  birds  for  examination  of  the  gonads,  but  I  find  that,  of  the  pair 
which  I  killed  and  eexed  on  another  occasion,  it  is  the  male  which 
displays  the  darker  ground  color  on  the  head,  with  more  sharply 
contrasting  white  streaks,  add  the  same  is  true  of  other  specimens  in 
the  United  States  National  Museum.  Of  23  neete  in  which  the  par»t 
birds  were  carefully  noted,  11  were  covered  or  guarded  by  the  male 
(whistling  parent  with  darker  head,  etc.),  8  by  the  female  (quawking 
parent),  and  4  by  both.  The  immature  but  grown  young  are  much 
darker  than  the  mature  males  or  females  especially  as  to  the  head, 
and  they  show  no  yellow  in  iris.  All  the  young  seem  to  make  the 
quawking  sound. 

The  season  of  breeding  seems  to  be  uninterrupted.  When  the 
Lobos  de  Tierra  Islands  were  first  visited,  March  29  to  April  6,  1907, 
nests  with  eggs,  with  newly  hatched  young,  or  with  feathering  birds, 
were  found  in  nearly  equal  proportions;  and  this  was  also  the  case 
at  the  second  visit  in  early  December  of  the  same  year. 

In  spite  of  its  habit  of  nesting  upon  the  level  and  accessible  places, 
this  species  does  not  seem  to  be  of  high  relative  importance  for  its 
guano  production.  Its  guano  is  so  widely  scattered  over  the  ground 
as  not  to  be  readily  appreciable  in  a  season,  but  undoubtedly,  in  the 
long  run,  the  production  of  guano  is  of  distinct  value. 
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The  distinctive  features  of  the  two  Peruvian  species  of  Sola  are 
indicated  by  the  following  comparison: 


S.wxriegata. 


8.  tuboust. 


Iris 

Foot  and  tonus. 
Head  and  neck.. 
Bleeding  habit.. 


Habit,  general. . 


Ruby 

Dull  blue 

Shining  white 

Nests  on  roughest  places  or  on 

cliffs,  as  closely  aggregated  as 

possible. 
Clannish— not  often  seen  at  rest 

except  at  the  rookery. 


10  to  30  per  cent  greater. 

Pale  yellow. 

Brighter  sky  bine. 

Brown  spotted  and  streaked  with  white. 

Nests  on  the  level  ground  or  gentle  slopes,  widely 

scattered,  along  with  nests  of  gavfotas.    Bon 

In  defending  young. 
Spends  much  time  on  the  islands,  resting  on  the 

rocks  of  the  shores  or  on  the  hillsides,  frequently 

with  the  pelicans. 


THE  CORMORANTS. 

The  three  species  of  cormorant  of  the  Peruvian  coast  are,  as  will 
be  seen,  conspicuously  distinct  in  plumage  and  in  habit.  The  mem- 
bers of  each  species  are  numerous,  but  only  one  is  of  great  signifi- 
cance economically.  This  is  the  "guanay"  (P.  botLgmnvUlei),  the 
most  important  guano  producing  bird  of  the  coast.  Strangely 
enough,  this  species  is  a  less  familiar  one  than  either  of  the  other  two, 
although  exceeding  either  of  them  in  abundance.  One  may  not  visit 
a  pier  without  hearing  the  grunts  of  the  "cuervo  de  mar"  (P.  vigua); 
one  may  hardly  take  the  shortest  trip  on  the  water  without  seeing 
the  scarlet-footed  "patillo"  ("little  duck,"  P.  gaimardi)  scurrying 
low  over  the  water;  but  one  may  be  ignorant  of  the  most  abundant 
species,  unless  by  chance  his  boat  pass  near  a  cloud  comprising  per- 
haps hundreds  of  thousands  of  the  "guanays,"  or,  unless  the  solid 
black  crest  of  some  islet  be  pointed  out  as  a  rookery  of  "guanays." 

PHALACBOOORAX  BOUGAINVILLKI  (Leam). 
THE  WHITE-BREA8T  CORMORANT,  OR  "QTJANAY." 

It  need  not  be  inferred  from  the  previous  remarks  that  the  guanays 
occur  invariably  in  enormous  aggregations,  for  there  are  many  rela- 
tively small  rookeries.  A  flock  of  considerable  size  was  noted  at  the 
Lobos  de  Tierra  Islands,  crowning  an  islet  off  the  west  side  of  the 
northern  portion  of  the  main  island.  A  "loberia,"  or  rookery  of  sea 
lions,  bordered  the  lower  portion  of  the  island.  Several  birds  were 
seen  also  at  the  Lobos  de  Af  uera  Islands,  where  no  rookery  was  ob- 
served. Smaller  rookeries  were  found  at  the  Pachacamac  Islands  and 
Asia. 

The  preeminent  home  of  the  guanays,  at  least  in  1907  and  1908, 
was  the  double  group  of  islands  off  Pisco  in  the  south,  the  BaUestas 
and  the  Chincha  Islands  (pfe.  61  and  62).  Each  of  the  two  island 
groups,  which  are  only  5  nautical  miles  apart,  comprises  three  prin- 
cipal units,  those  of  Ballestas,  the  southerly  group,  being  much 
smaller  and  much  higher  than  the  Chinchas.    In  each  case  we  have 
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the  "Isla  de  Sur,"  "Isla  del  Media/'  and  "Isla  del  Norte."  These 
islands  are  about  1 1  nautical  miles  from  the  port  of  Pisco,  or  about 
4  and  9  miles,  respectively,  from  the  point  of  Faracas  Peninsula. 
They  are  the  most  famous  in  the  history  of  the  guano  industry; 
small  as  they  are,  and  without  a  single  permanent  human  habitation, 
the  name  of  Chinchas  is  known  to  every  seaport  in  the  world.1 
Between  1850  and  1872  nearly  11,000,000  tons  of  guano  are  said  to 
have  been  exported  from  these  islands  alone,  and  almost  the  entire 
deposit  appears  to  have  been  of  very  high  quality,  with  13-14  per 
cent  of  nitrogen  and  about  an  equal  proportion  of  phosphoric  anhy- 
dride. The  value  of  such  a  deposit  at  ordinary  prices  would  be 
nearly  three-quarters  of  a  billion  dollars,  but  the  area  of  all  the 
islands  if  combined  into  one  would  not  be  greater  than  that  of  a 
small-sized  farm. 

When  the  Ballestas  were  visited  in  May,  1907,  each  of  the  three 
islands  had  large  flocks  of  cormorants,  all  of  which,  however,  had 
been  disturbed  by  the  opening  of  the  season  for  the  extraction  of 
guano.  The  smallest  of  the  three  flocks  had  occupied  the  southwest 
corner  of  the  north  island,  beyond  the  bluff  and  on  comparatively 
level  ground.  The  main  part  of  the  rookery  was  bounded  by  nearly 
straight  lines,  being  85  meters  in  length,  with  an  average  width  of 
54  meters.  The  area  was,  therefore,  approximately  4,600  square 
meters. 

The  south  island  of  this  group  is  some  300  feet  in  height  and  diffi- 
cult of  ascent.  Its  small  top  was  nearly  half  covered  with  a  compact 
rookery  of  between  10  and  12  thousand  square  meters.  The  area 
of  the  breeding  ground  on  the  middle  island  was  only  slightly  less. 
In  all,  about  150,000  birds  had  nested  at  these  islands  during  the 
preceding  summer,  for  it  was  found  that  we  could  safely  estimate 
the  flock  at  about  six  breeding  birds  to  the  square  meter. 

At  the  Chincha  Islands,  visited  in  June,  1907,  the  guanays  were 
using  only  the  south  island.  But  here  was  a  rookery  which  for  its 
size  and  compactness  can  scarcely  be  rivaled  in  any  part  of  the 
world  (pis.  61  and  62).  Sixty  thousand  square  meters  of  ground, 
or  15  acres,  were  closely  covered  with  cormorant  nests.  It  occupied 
about  two-thirds  of  the  surface  of  the  island,  embracing  the  crown 
and  the  gentle  slopes  of  the  hill  surmounting  the  island.  The  nests 
were  very  uniformly  spaced,  about  three  to  the  square  meter,  and 
not  an  available  meter  of  ground  within  the  outside  limits  of  the 
rookery  was  unoccupied.  In  one  place  39  nests  were  counted  in  12 
square  meters;  in  another,  52  nests  in  18  square  meters;  in  a  third 
place,  33  nests  to  9  square  meters.  These  places  were  not  more 
crowded  than  any  other  points  within  the  limit  of  the  rookery,  the 

1  No  lea  than  340  vessels  art  said  to  have  embarked  guano   at  the  Chinchas  Islands  in  1858 
■(p. 906  of  "Derrotero,"  previously  cited,  p.  458.) 
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spacing  of  the  nests  (as  shown  in  pi.  63,  fig.  2)  bong  practically 
invariable  and  determined  apparently  by  the  minimum  space  require- 
ments of  a  pair  of  breeding  birds.  One  may  safely  compute  the 
number  of  breeding  adults  by  multiplying  by  6  the  number  of  square 
meters  covered  by  the  aggregation. 

At  this  time,  the  close  of  the  breeding  season,  the  immature  but 
grown  nestlings  were  still  being  fed  by  the  parents  from  mouth  to 
mouth  and  occupied  the  parental  nest.  Estimating  on  the  basis  of 
two  birds  to  the  nest  and  three  nests  to  the  square  meter,  there  would 
be  360,000  parent  birds  in  the  flock,  with  undoubtedly  an  equal  or 
greater  number  of  immature  birds  able  to  fly,  about  three-quarters 
of  a  million  birds  in  all.1  I  had  the  opportunity  to  revisit  this  island 
briefly  in  the  following  month  of  July  to  find  the  flock  at  least  50 
per  cent  larger,  practically  the  entire  island  being  occupied.  The 
increase  in  size  of  the  flock  in  this  brief  time  may  have  been  due  in 
part  to  the  accession  of  birds  from  the  Ballestas  Islands,  but  un- 
doubtedly in  part  a  natural  expansion,  as  the  older  birds  of  the  past 
season's  brood  mated  and  established  homes  of  their  own. 

The  photograph  shows  the  form  and  arrangement  of  the  nests  on 
the  hillside  (pi.  63,  fig.  2).  The  nests  are  rather  less  regular  in  dis- 
tribution than  at  first  appears.  Whatever  may  have  been  the  origin 
of  the  nests,  they  were  now  composed  entirely  of  guano  except  for 
the  little  gravel  or  stone  which  was  mixed  with  the  guano.  Each 
nest  is  like  a  shallow  basin  with  heavy  rolled  rim,  the  diameter  of  the 
hollow  of  the  basin  being  20  cm.  (8  inches)  and  that  of  the  circum- 
ference of  the  rim  40  cm.  (16  inches);  the  raised  ring  of  guano  sur- 
rounding the  hollow  is  then  about  4  inches  wide.  The  nests,  how- 
ever, are  not  separate,  but  are  portions  of  the  continuous  carpet  of 
guano.  The  distance  from  center  to  center  of  nests  varies  from  5Q 
to  70  cm.,  being  generally  a  little  less  than  60  em. 

The  young  birds  in  the  early  days  of  June,  although  able  to  fly 
from  the  island  with  the  older  birds,  were  continually  seen  to  be 
nagging  the  parents  for  food,  pecking  at  them  and  expanding  the 
throat  to  form  a  receptive  pouch.  When  the  food  is  conveyed  the 
head  of  the  yovng  disappears  entirely  down  the  long  throat  of  the 
parent  and  the  two  bend  over  to  one  side  or  the  other,  the  brother 
young  bird  meantime  making  every  effort  to  interfere  and  displace 
the  more  fortunate  needing.  Even  at  this  time  there  were  among 
mature  birds  suggestions  of  preliminary  love  {days  in  the  raising 
and  lowering  of  crests  and  the  brushing  together  of  the  birds  of  a 
pair.    It  was  several  weeks  later  when  this  island  was  revisited  (in 

1 1  am  aware  that  others  hava  estimated  the  number  of  cormorant*  at  this  island  at  much  higher 
figures— op  to  10,000,000;  in  the  absence,  however,  of  prestos  data  regarding  the  method  of  computation 
employed,  such  estimates  are  to  be  viewed  with  conservatism  at  least. 
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July)  and  many  eggs  and  even  a  few  young  nestlings  were  found. 
It  is  evident,  therefore,  that  there  is  scarcely  a  "closed  season1'  for 
parental  responsibilities  in  this  species. 

Occasionally  a  wanderer  bird  is  seen  to  be  driven  relentlessly  from 
place  to  place  as  it  works  its  way  through  the  crowd.  What  was 
the  significance  of  this  I  could  not  detect;  whether  it  was  a  bird 
away  from  the  proper  nest  or  one  without  a  mate,  its  unwelcome- 
nees  was  unmistakable. 

It  is  the  habit  of  the  guanays  to  remain  on  the  islands  the  greater 
part  of  the  time.  They  appear  to  leave  only  in  search  of  food.  They 
form,  indeed,  a  great  "breeding  class."  They  walk  more  than  either 
of  the  other  Peruvian  species  of  cormorant  and  their  erect  position 
and  waddling  gait  is  quite  suggestive  of  the  penguin.  At  a  casual 
glance  the  birds  in  the  photograph  (pi.  61)  might  easily  be  mistaken 
for  penguins. 

Unlike  pelicans,  the  guanays  will  return  to  some  extent  to  rook- 
eries whence  they  have  been  disturbed  during  the  preceding  season, 
although  a  preference  for  undisturbed  islands  was  most  clearly  indi- 
cated by  the  growth  of  the  flock  on  the  South  Chincha  Island.  When 
I  revisited  the  island  in  1908,  a  considerable  number  of  guanays  were 
still  using  the  Ballestas  islands,  although  the  rookery  was  entirely 
broken  up  in  the  preceding  year. 

When  one  approaches  a  rookery  the  guanays  crowd  away  with 
much  grumbling,  and  when  once  a  few  birds  arise  in  flight,  the  move- 
ment is  liable  to  spread  through  the  entire  flock  until  hundreds  of 
thousands  are  on  the  wing,  even  most  of  those  that  were  too  remote 
from  the  intruder  to  know  the  cause  of  the  disturbance.  It  was 
found  with  these,  as  with  other  birds,  that,  if  one  waits  motionless 
and  with  much  patience,  the  birds  will  after  a  while  return  to  the 
nests  and  gradually  dose  around  the  observer,  until  at  last  only  a 
circle  with  radius  of  3  or  4  feet  is  left  vacant.  While  in  every  direc- 
tion one  is  surrounded  by  acres  of  birds  all  of  a  single  species,  the 
scene  is  yet  peculiarly  variegated.  In  one  direction  the  birds  are 
turned  watchfully  toward  the  intruder,  and  the  thousand  white 
breasts  make  a  glistening  white  groundwork  spotted  with  black 
heads;  in  another  direction  the  birds  are  turned  in  side  view  so  that 
the  breasts  show  only  as  white  streaks.  Additional  effeots  are  caused 
according  as  the  birds  are  more  or  less  compactly  grouped.  Close 
around  one,  the  metallic  green  heads,  tJbe  green-lustred  backs,  sides 
and  legs,  the  white  throats,  breasts,  and  bellies,  and  the  hundreds  of 
intent  green  eyes  are  most  conspicuous.  The  voice  of  a  single  bird  is 
a  sort  of  a  croak,  less  deep,  less  hoarse,  and  less  powerful  than  that 
of  a  bullfrog,  but  somewhat  of  that  character.  The  collective  voice 
of  the  flock  of  hundreds  of  thousands  is  indescribable  except  as  it 
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may  be  suggestive  of  the  sullen  nratterings  of  a  disgruntled  mob 
of  human  beings.1 

When  the  guanays  leave  the  island  in  search  of  food  they  appear 
as  a  long  black  cloud  several  miles  in  length,  streaming  low  over  the 
water  until  they  settle  down  to  form  a  large  black  blotch  on  the 
urf  ace  of  the  sea.  As  a  flock  in  flight  rises  on  approaching  an  island 
it  may  be  seen  that  the  birds  do  not  form  an  indeterminate  mass,  but 
are  distributed  in  lines  that  bend  and  sway,  ascending,  descending, 
or  swerving  from  side  to  side.  The  position  of  these  varying  curves 
at  any  moment  could  be  reproduced  by  a  drawing  or  a  photograph; 
but  the  pleasing  effect  of  the  wave-like  movement  of  the  lines  inter- 
secting each  other  at  ever-varying  angles  is  impossible  of  representa- 
tion. 

The  guanays  are  afflicted  with  parasites,  but  to  a  far  less  extent 
than  the  pelicans.  One  of  the  parasitic  insects  is  said  to  inflict  a  very 
pernicious  bite  on  human  beings. 

The  economic  importance  of  the  guanay  will  be  discussed  after 
treating  the  other  species  of  cormorants  of  the  Peruvian  coast.  (See 
p.  482.) 

PHALAGBOOORAX  YIGUA  (VleHlot). 
THE  BLACK  CORMORANT  OR  "CUERVO  DE  MAR." 

The  "cuervo  de  mar"  ("sea  crow")  is  the  common  cormorant  of 
the  docks  and  piers  of  the  coast  as  well  as  of  the  inland  waters.  They 
are  rarely  seen  in  long  flight,  but  are  almost  invariably  observed  close 
to  the  shore  swimming  on  the  water  or  diving  from  low  perches* 
They  are  generally  in  comparatively  small  groups,  not  exceeding  a 
few  hundreds  in  number. 

In  appearance  this  is  the  least  attractive  of  the  cormorants.  Its 
general  color  above  and  below  is  dark  brown,  the  back  and  belly 
showing  some  dark  green.  The  naked  parts  are  dusky  black,  except 
for  the  yellowish  skin  at  base  of  jaws  and  chin.  The  large  pouch- 
like throat  enables  them  to  swallow  comparatively  large  fish,  but 
gives  them  a  coarse  appearance.  A  long  crest  on  the  lower  half  or  two- 
thirds  of  the  neck  can  be  raised  like  the  bristles  on  a  hog's  back.  The 
voice  is  a  hoarse  grunt.  Walking  over  the  long  pier  at  Pisco  for  the 
first  time  persons  not  infrequently  suppose  that  pigs  are  in  some  way 
penned  below  the  pier,  being  misled  by  the  grunts  of  hundreds  of 
cormorants  resting  on  the  iron  tie-rods  and  braces  below. 

The  cuervos  dwell  little  on  the  islands.  At  the  Chinches  and  Bal~ 
lestas  opposite  Pisco,  a  few  are  commonly  seen  perched  in  line  on  the 

1  These  notes  regarding  the  voles  of  the  guanays,  Individually  or  collectively,  are  transcribed  verbatim 
from  my  field  notes  made  in  1907.  Forbes  (1913)  derived  a  strikingly  similar  impression.  He  says;  "At 
times  the  noise  is  Just  like  the  sough  of  the  sea  and  at  others  It  resembles  the  sound  of  a  great  crowd,  aU  the 
members  of  which  are  talking  at  once.1'  Additional  notes  of  interest  regarding  this  cormorant  are  com- 
prised in  Us  paper,  cited  as  follows:  (Forbes,  H.  O.)  The  Peruvian  guano  Islands.  The  IWs,  ear.  10, 
vol.i,  Oct.  6,1913,  pp.  709-n2.    (Under  "Notes  and  Discussion.") 
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slanting  aerial  trolley  wires  or  on  the  low  rocks  near  the  shore.  They 
remain  generally  motionless,  though  grunting  noisily,  but  occasionally 
fly  down  into  the  water  to  dive  for  fish.  They  seem  to  prefer  the 
bottom  fish  or  shallow-water  fish  close  in  shore,  such  as  the  "  tram- 
boll  os"  (blennies),  which  one  may  see  from  the  rocks  in  almost  any 
suitable  place.  Hie  cuervo  can  swallow  fish  of  considerable  size,  and 
I  have  found  in  the  stomachs  trambollo  fish  from  2\  to  about  10 
inches  in  length. 

The  nesting  places  were  observed  only  at  the  Lobos  de  Tierra 
Islands  in  the  north  in  midsummer — December,  1907.  It  is  not 
doubted,  however,  that  a  visit  to  the  southern  islands  at  the  same 
season  would  have  revealed  nesting  places  in  that  locality.  The 
choice  of  nesting  site  is  characteristic  and  is  well  shown  in  the  illus- 
tration (pi.  64).  They  were  using  small  rough-topped  rocks  lying 
close  along  the  shore,  but  partly  or  entirely  cut  off  from  the  shore 
proper. 

The  nests  contained  from  one  to  five  eggs  or  young,  usually  four 
eggs  or  four  young  birds.  The  eggs  are  comparatively  small  and  pale 
blue  in  color,  the  blue  somewhat  obscured  by  a  chalky  coating  which 
is  not  uniformly  disposed.  They  were  variable  in  shape.  Four  eggs 
from  one  nest  were  of  an  ordinary  oval  form,  53  by  36  mm.,  and  these 
were  representative  of  most  of  the  eggs  observed;  one  nest,  however, 
contained  five  greatly  elongated  eggs.    The  nestlings  were  black. 

Dimensions,  in  miUinutere,  of  the  egg$  of  the  "Cuervo  de  Mar." 
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As  compared  with  the  guanay,  the  tail  of  the  cuervo  is  rather 
long,  the  bill  rather  short,  and  the  bird  is  lighter  in  build.  Its  weight, 
about  3}  pounds,  is  a  fourth  less  than  that  of  the  guanay.  The 
iris  is  green  in  both  species. 

The  cuervo  ranges  probably  the  entire  length  of  the  Peruvian 
coast  from  Tumbee  in  the  north  to  Chile,  and  it  extends  to  the  inland 
waters. 

The  cuervo  de  mar  is  excellently  described  by  Taczanowski.1  It 
must  be  remarked  that  in  the  specimens  from  which  my  color  notes 
were  made  (Lobos  de  Afuera,  November  and  December,  1907),  the 
white  feathers  on  each  side  of  the  auricular  region,  as  described  by 

i  Ornithologie,  voL  8,  pp.  429,  480. 
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Taczanowski,  were  wanting.    These  white  marks  were  noted,  how- 
ever, in  examples  observed  at  Pisco  in  June,  1907. 

PHALACROCORAX  GAIMARDI  (Garnot). 
THE  BCABLET-FOOT  CORMORANT  OR  "PATILLO." 

The  patillo,  P.  gaimardi,  though  less  familiar  to  the  landsmen,  is 
a  not  less  common  cormorant  than  the  preceding.  To  anyone 
navigating  in  small  boats  along  shore  or  among  the  islands  the 
patillo  is  a  familiar  feature  of  the  seascape.  One  meets  them  floating 
lazily  yet  watchfully  on  the  water,  occasionally  flapping  wings  or 
ducking  beneath  the  surface  as  enjoying  a  bath,  or  making  a  sudden 
dive  for  prey  to  come  up  with  a  fish  or  a  wriggling  eel,  which  is 
swallowed  only  after  a  little  struggle.  They  seem  to  be  peculiarly 
successful  eel  catchers,  as  I  have  many  times  seen  them  with  such 
prey.  This  species  bears  many  local  names.  Among  them  are 
"pato  de  mar"  (sea  duck),  "chuita,"  and  "chiquitoy";  besides  that 
of  "patillo"  (little  duck). 

Their  flight  is  characteristic — low  and  straight.  The  appearance 
of  intentness  in  flight  is  accentuated  by  the  series  of  three  conspicu- 
ous streaks  in  series;  the  orange  and  red  bill,  the  white  neck  stripe, 
and  the  scarlet  legs  and  feet  lying  straight  back  beneath  the  tail. 
The  whole  manner  is  that  of  one  with  predetermined  course  eagerly 
seeking  a  certain  destination.  I  never  saw  one  turn  its  head  aside, 
as  the  swift  gannet  will  do  to  investigate  an  observer.  A  very 
slight  bend  of  the  neck  is  sufficient  for  reconnoissance  or  for  deter- 
mining a  change  of  course.  Their  short  wings  make  flight  a  more 
strenuous  and  absorbing  affair  than  for  the  gannet.  Thus,  as  I 
have  counted  them,  the  wing  strokes  of  the  patillo,  a  minute,  are 
from  250  to  300,  as  against  160  to  170  for  the  gannet,  150  to  190  for 
gulls  of  different  species,  and  140  to  150  for  the  pelican. 

The  home  of  the  patillo  is  on  the  bold  cliffs  (pi.  65)  and  in  the 
caverns,  and  the  body  color  would  give  effective  concealment  against 
the  rocky  walls  except  tor  the  brighter  markings  of  the  legs  and  the 
neck  of  .ihe  adults.  As  one  approaches  an  apparently  bare  rocky 
wall  rising  above  the  surf,  small  bright  red  spots  in  pairs  with  three 
or  four  rays  may  be  distinguished  against  the  gray  background  of  the 
rocks.  If  low  down,  they  may  easily  be  mistaken  for  star-fishes  or 
the  red-legged  crabs  left  by  the  tide,  but  these  are  the  legs  and  feet 
of  the  patillo.  When  one  is  a  little  closer  a  white  spot  is  made  out 
some  distance  above  the  red.  The  eye  and  the  imagination  may 
then  fill  out  the  form  of  the  bird  between  the  white  neck  stripes  and 
the  scarlet  feet.  The  young  birds  against  a  rocky  wall  are  almost 
indistinguishable  even  when  one  knows  the  exact  location  of  the  nest 
(pi.  65,  fig.  2).    When  in  flight,  the  bright  skin  colors  and  the  neck 
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stripe,  together  with  the  characteristic  manner  of  flight,  makes  this 
hird  most  easily  recognized  even  at  a  great  distance. 

A  surprising  characteristic  of  the  patillo  is  its  cry,  which  is  entirely 
unlike  that  of  the  ordinary  cormorants  that  utter  a  coarse  grunt  or 
croak.  When  flying  from  the  nest  it  often  gives  a  high-pitched 
repeated  chirp,  somewhat  like  the  note  of  the  sparrow.  This 
undoubtedly  accounts  for  the  common  name  sometimes  used, 
"chuita,"  a  name  certainly  more  suggestive  of  a  peewee  than  of  a 
cormorant. 

The  nests  are  always  isolated.  Those  examined  were  composed  of 
a  great  variety  of  seaweeds,  of  many  leathery  worm  tubes,  of  straw, 
feathers,  and  string,  apparently  any  accessible  and  suitable  material 
(pi.  65,  fig.  1).  One  nest  was  weighed,  although,  unfortunately,  more 
than  a  third  of  the  material  had  bean  lost  in  removing  it  from  the 
side  of  the  cliff.  The  amount  saved  was  found  to  weigh  8  pounds, 
and  the  complete  nest  must  have  weighed  over  12  pounds.  It  was 
composed  of  Ulva  and  of  various  brown  and  red  seaweeds,  but  the 
bulk  of  the  total  material  was  a  chocolate  brown  weed  with  white 
tips,  probably  Corallina  chilensis.  The  worm  tubes,  however, 
formed  a  very  considerable  portion,  constituting  2f  pounds  or  one- 
third  of  the  material  saved.  These  tough  tubes,  which  bind  together 
the  looser  materials  to  give  strength  and  stability  to  the  nest,  must 
be  of  great  value  to  birds  that  build,  as  the  patillos  do,  such  large 
and  strong  nests  on  almost  any  sort  of  a  cliff  where  there  is  a  bare 
foothold  for  the  bird  and  the  scantiest  basis  of  support  for  the  nest. 
Such  tubes  are,  of  course,  taken  only  by  diving,  since  the  coast  is 
free  of  exposed  tidal  flats. 

The  nests  are  frequently  formed  also  deep  in  the  caverns  that 
undermine  the  walls  of  islands  or  mainland.  The  nests  were  found 
to  have  two  or  three  eggs,  but  I  did  not  happen  to  observe  a  nest 
with  more  than  two  young  birds.  The  eggs  are  of  very  elongate 
oval  form,  pale  blue,  but  smeared  with  a  white  coating  unevenly 
distributed.  Two  eggs  measured  were  respectively  6.3  cm  by  3.8 
cm,  and  6.4  cm  by  3.9  cm. 

Tschudi '  remarks  on  peculiarities  of  the  coloration  of  the  eye  in 
this  species,  stating  that  the  pupil  of  the  eye  of  the  patillo  is  sea 
green.  I  did  not  observe  this,  but  my  notes  direct  attention  to  the 
bright  blue  beading  on  the  eyelids,  16  blue  beads  in  all  surrounding 
the  eye. 

The  patillo  (P.  gaimardi),  does  not  appear  to  extend  very  far 
north  of  Callao.  It  was  never  observed  at  the  Lobos  Islands  of  the 
north;  in  that  region  the  P.  bougairmllei  is  locally  known  as  the 
"patillo."    The  name,  "chiquitoy,"  applied  in  some  localities  to  the 

>  On  p.  314  of  the  Oimthologle,  prevtoosly  cited. 
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gaimardiy  refers,  I  take  it,  to  its  small  size  among  the  cormorants. 
This  cormorant  has  no  appreciable  economic  value. 

The  three  species  of  cormorants  above  described  offer  a  striking 
illustration  of  the  adaptability  of  nature.  Three  birds  closely 
related,  within  the  same  genus  in  fact,  dwelling  in  the  same  localities 
and  not  differing  greatly  in  size,  afford  such  striking  contrasts  in 
habits  and  appearance,  as  may  be  expressed  in  the  following  analysis. 

Social  habit. — The  one  herds  in  enormous  flocks,  another  forms 
small  groups,  while  the  third  is  never  seen  except  singly  or  in  pairs. 
Of  the  two  extremes,  the  patillo  is  always  thought  of  as  an  individual, 
even  though  chance  might  bring  several  birds  together,  but  the  indi- 
viduality of  the  guanay  is  always  lost  in  the  multitude. 

Breeding  habit. — The  one  nests  crudely  on  the  broad  expanses  of 
the  island  tops,  another  on  the  rough  outlying  rocks,  while  the  third 
finds  isolated  homes  on  the  cliffs  or  in  the  caverns  where  it  constructs 
strong  and  secure  nests  of  variously  collected  materials. 

Feeding  habit. — The  one  flies  out  in  great  flocks  to  swim  on  the 
surface  and  dive  for  prey  in  the  schools  of  surface  fishes;  another 
watches  from  its  low  perches  or  dives  down  to  capture  the  fishes  of 
the  bottoms  near  shore;  while  the  third  often  makes  long  single 
flights  before  diving  in  search  of  eels  or  other  fish  or  for  nest-building 
materials. 

Voice. — The  one  utters  a  distinctive  croak,  the  second  makes  a 
harsh  guttered  grunt,  while  the  third  has  a  high-pitched  voice  of  the 
timbre  of  a  song  bird. 

Color. — The  guanay  has  a  shiny  black  back  and  glossy  white 
breast,  the  cuervo  is  dark  and  of  almost  uniform  coloring,  and  the 
patillo  is  of  generally  variegated  color  with  white  stripes  and  scarlet 
feet. 

The  patillo  (P.  gaimardi)  is  lather  remarkable  among  cormorants 
for  the  entire  absence  of  any  disposition  to  gregariousness,  and  it  is 
the  most  specialized  of  the  three  in  its  well-developed  habit  of  nest 
construction  and  its  instinct  of  protection  of  young,  shown  in  the 
choice  of  location  for  the  home. 

All  of  the  Peruvian  cormorants  are  smaller  than  the  American 
carbo,  but  the  guanay  and  the  cuervo  are  about  equal  in  size  to  the 
double-crested  cormorant,  the  patillo  being  much  smaller.  The  long 
bill  of  the  guanay  nearly  equals  that  of  Phalacrocorax  carbo. 

Specimens  of  the  "patillo"  weighed  2  7/8  to  3  1/8  pounds.  The 
1  'cuervo"  weighs  3  1/8  to  3  1/4  pounds,  while  the  guanay  has  a  weight 
of  4 1/2  pounds. 

ECONOMIC  IMPORTANCE  OF  THE  CORMORANT. 

The  guanay  (Phalacrocorax  bougaiwvillei)  is  the  only  one  of  the 
cormorants  having  especial  economic  value,  but  this  one  outranks 
all  the  other  birds  of  the  coast  in  significance  as  a  guano  producer. 
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It  well  deserves  the  name  by  which  it  has  probably  been  known  since 
prehistoric  times:  "the  guano  bird"  or  guanay.  Its  gregarious 
habit,  its  choice  of  the  level  places  or  more  gentle  slopes  on  the  tops 
of  the  islands  for  a  nesting  place,  and  its  custom  of  remaining  on  the 
island  a  great  part  of  the  time,  lead  to  the  formation  of  enormous 
deposits  with  very  little  waste.  In  the  light  of  the  evident  adapta- 
tion of  this  bird  by  its  habits  for  the  production  of  large  deposits  of 
guano,  and  in  view  of  the  significance  of  its  native  Peruvian  name  of 
guanay  it  is  difficult  to  understand  how  the  chief  importance  could 
have  been  ascribed  to  any  other  bird.  Nevertheless,  the  principal 
credit  has  been  variously  assigned  by  previous  observers  to  other 
species  such  as  the  piquero  (gannet)  and  the  penguin. 

Hie  guano  of  guanays  is  also  found  to  have  a  very  high  value  in 
nitrogen  compounds,  but  whether  this  is  due  to  the  particular  char- 
acter of  its  food  or  to  other  conditions  can  not  be  stated.  As  far  as 
my  observations  go,  the  guanay  feeds  almost  exclusively  on  the  an- 
ohobetas  or  other  surface-swimming  fishes.  In  the  region  where  this 
bird  was  most  abundant,  that  of  the  Chinchas  and  Ballestas,  the 
climatic  conditions  were  most  favorable  for  the  preservation  of  the 
nitrates.  Even  though  my  visits  were  made  during  the  winter 
season — May,  June,  and  July,  when  the  season  of  garua  (a  sort  of  fog) 
was  prevailing  on  the  coast  generally — the  atmosphere  on  these  is- 
lands was  invariably  clear  and  dry.  It  is  doubtful  if  the  guano  of  the 
Chincha  and  Ballestas  Islands  is  ever  wet  from  atmospheric  moisture. 
Consequently  the  nitrates  are  not  converted  into  ammonia,  to  be  lost 
by  evaporation  or  seepage. 

Fourteen  to  seventeen  per  cent  of  nitrogen,  or  more,  may  regularly 
be  found  in  the  comparatively  new  guano,  and  there  are  many  analy- 
ses of  record  to  show  that  even  the  old  buried  guano  of  past  centuries, 
when  mined  from  these  islands  some  years  ago,  yielded  as  high  as  12 
to  14  per  cent,  indicating  practically  perfect  preservation.  A  sample 
of  new  guano  which  I  took  in  June,  1907,  yielded  17.65  per  cent  nitro- 
gen when  analyzed  in  September  at  the  sugar  experiment  station 
near  Lima,  through  the  courtesy  of  Mr.  T.  F.  Sedgewick.  A  second 
sample  from  the  same  place  kept  in  Callao,  and  analyzed  in  the  fol- 
lowing April  by  Mr.  H.  H.  Bunting,  showed  15.91  per  cent  nitrogen, 
while  a  third  portion  brought  to  the  United  States  and  analyzed  in 
March,  1909,  by  the  United  States  Bureau  of  Chemistry,  contained 
only  8  per  cent  nitrogen — showing  the  marked  deterioration  from  the 
effect  of  atmospheric  conditions.  Generally,  as  the  nitrogen  is  lost  in 
guano,  the  relative  proportion  of  phosphatic  compounds  increases,  but 
this  means  great  loss  in  value,  since  phosphatic  guanos  have  little 
value  in  comparison  with  nitrogenous  or  characteristically  "  Peruvian  " 
guano.  It  is  due  to  the  rarest  climatic  conditions  that  the  millions 
of  tons  of  guano  deposited  during  the  previous  times  should  have 
retained  its  nitrogen. 
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One  may  easily  appreciate  what  enormous  value  such  flocks  of 
birds  may  have.  A  single  ounce  of  permanent  guano  for  each  bird 
deposited  each  day,  with  a  flock  averaging  500,000  birds,  would  rep- 
resent 15£  tons  of  guano  a  day,  or  5,700  tons  a  year.  During  the 
period  of  my  stay  in  Peru  the  south  island  of  the  Ghinchas  was  kept 
permanently  "closed."  No  guano  extraction  was  allowed  by  the 
Government,  and  the  birds  were  undisturbed;  this  island  was  visited 
after  one,  and  again  after  two  years  of  closure.  On  the  occasion  of 
the  latter  visit  it  was  estimated  that  between  12,000  and  15,000  tons 
had  accumulated,  and  it  was  confidently  predicted  that  at  the  ex- 
piration of  the  third  year  the  recent  deposit  would  amount  to  not  leas 
than  20,000  tons.  These  estimates  were  based  on  measurements  of 
the  thickness  and  the  area  of  the  deposits.  Twenty-six  measurements 
of  thickness  after  20  months  closure  showed  an  average  depth  of  18.5 
cm.,  or  7.4  inches,  indicating  an  anuual  deposit  of  11.1  cm.,  or  4J 
inches,  the  weight  of  which  would  be  about  300  pounds  a  square 
meter.  Meantime,  however,  owing  to  the  fortunate  protection  ex- 
tended the  birds  by  the  enforced  closure,  the  flock  seemed  to  gain 
steadily  in  size.  After  closure  for  three  years  and  four  months,  from 
November,  1906,  to  March  1,  1910,  the  island  was  reopened,  and  the 
published  report l  shows  that  23,512  toneladas  were  taken  from  that 
island  by  the  Companfa  Administradora  del  Guano  (22,337  English 
short  tons,  or  21,631  metric  tons). 

Guano  of  this  high  grade  in  nitrogen  content  rarely  reaches  the 
United  States.  For  purposes  of  appraisal,  however,  it  may  be  said 
that  such  guano,  if  purchased  on  the  islands  at  $40  a  ton,  brought  to 
the  United  States,  and  sold  at  prewar  prices,  would  have  yielded  a 
substantial  profit  after  defraying  all  expenses.  Consequently  the 
value  of  the  guano  deposited  by  this  single  flock  during  a  period  of 
a  little  more  than  three  years  may  be  stated  at  nearly  $1,000,000. 
To  quote  from  a  previous  report  of  mine:3 

From  the  various  calculations  I  have  made  it  appears  that  a  rookery  will  yield 
about  1  long  ton  of  guano  per  year  for  28  nests.  Twenty-eight  nests  or  28  pairs  of  birds 
have  an  annual  producing  value  of  $40  net.  We  give  a  fair  idea  of  the  commercial 
significance  of  these  birds  to  Peru  when  we  say  that  each  brace  of  birds  contributes 
annually  $1.43  worth  of  guano,  besides  leaving  a  pair  of  offspring  to  continue  its 
service.  Is  it  not,  then,  of  the  greatest  importance  that  the  fullest  protection  should 
be  extended  the  birds,  and  every  possible  precaution  taken  to  insure  that  there  may 
be  the  maximum  number  of  birds  at  every  rookery,  and  that  these  birds  may  remain 
upon  the  rookery  the  maximum  amount  of  time?    [Page  359.] 

Fowl  which  produce  $1.43  worth  of  guano  a  pair  annually,  without 
expense  for  care  and  feeding  except  the  minimal  cost  of  protection, 
may  well  be  appraised  at  $15  a  pair.  Hie  fowl  which  dwelt  on  the 
South  Ghincha  Island  alone,  when  it  was  visited  in  1907,  might  well 

»  CompaAia  Administradora  del  Quano,  Iimitada.    La  memoria  del  dlrectorla.    lima,  1010.    [p.  SI.] 
*The  Ashen*  and  the  guano  Industry  of  Peru.   Bulletin  of  the  Bureau  of  fisheries  for  IMS,  yoL  M. 
1010.    pp.  333-366. 
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be  regarded  as  an  asset  representing  a  value  of  several  millions  of 
dollars. 

Nor  is  this  the  only  flock,  although  the  principal  one  of  the  coast. 
Other  important  flocks  were  noted  at  the  Lobos  de  Tierra  Islands  of 
the  North,  at  Asia,  Pachacamac,  and  other  places,  besides  the  neigh- 
boring flocks  at  the  Ballestas  Islands,  and  on  outlying  rocks.  There 
were  four  or  five  small  islets  about  the  North  Chincha  Island,  each 
with  something  like  1,000  guanays.  In  1907  the  Ballestas  North, 
Middle,  and  South  Islands,  respectively,  yielded  about  500,  800,  and 
900  tons  of  high-grade  guano. 

When  first  deposited  the  guano  is  wet  and  sloppy,  but  under  the 
baking  sun  this  forms  a  hard  thick  cake,  in  color  gray,  which  can  be 
broken  with  an  axe  or  a  pick.  As  the  deposits  of  later  years  accu- 
mulate, the  lower  layers  undergo  a  change,  becoming  finely  pulver- 
ized, so  that  old  buried  guano  can  be  scooped  with  a  shovel.  The 
old  or  mineral  guano  may  be  of  various  colors,  red,  brown,  almost 
black,  or  light  gray,  or  even  green,  due  in  part  to  chemical  changes, 
in  part  to  foreign  substances  mixed  in.  When  exposed  to  the  sun, 
the  old  guano  sometimes  acquires  a  thin  crisp  whitish  crust.  Walk- 
ing over  this  may  give  the  sound  of  walking  on  the  icy  crust  of  snow. 
The  old  guano  does  not,  however,  always  bleach  white. 

Into  the  formation  of  such  deposits  go  not  only  the  excrement  but 
all  offal  matter,  such  as  waste  food,  dead  bodies  of  young  and  old 
birds,  and  unhatched  eggs — all  may  be  finally  blended  into  one  ap- 
parently undifferentiated  mass. 

It  is  related  that  one  of  the  islands  of  the  Chincha  group  was  re- 
duced 100  feet  in  height  by  the  extraction  of  the  deep  crown  of  guano 
deposited  dining  past  centuries.  The  story  is  by  no  means  incredible, 
since,  if  the  flocks  of  birds  of  the  South  Chincha  Island  could  have  re- 
mained undisturbed  and  continued  breeding  in  the  same  place,  the 
top  of  the  island  would  certainly  have  been  raised  a  hundred  feet  in 
about  four  centuries.  The  wonder  is  not  how  came  the  deposits  of 
tens  of  millions  of  tons,  but  what  became  of  the  other  millions  which 
must  have  formed  during  past  ages  but  which  are  not  accounted  for 
by  the  records  of  extraction.  How  much  must  have  been  lost  by 
wasting  into  the  sea! 

There  are  given  below  the  analyses  of  several  samples  of  recent  guano 
of  guanays  from  the  Ballestas  Islands,  showing  an  extremely  high 
value  in  each  case: 


Moisture. 

Sand. 

Organic 
matter. 

Phos- 
phoric 
acid. 

Alkalies, 
•to. 

Contain- 
ing ni- 
trogen. 

Equal  to 
ammonia. 

20.26 

0.75 

58.50 

8.80 
12.35 
10.35 
10.86 
10.48 
11.10 
10.66 

13.61 

16.01 
17.66 
15.40 
14.05 
14.58 
14.41 
14.33 

10.32 

10.77 
10.06 
10.80 
18.20 
21 

1.35 
2.20 
1.60 
8.60 
2.10 

54.23 
54.10 
51.80 
51.15 
51 
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These  analyses  were  made  for  me,  severally,  by  Mr.  H.  H.  Bunting, 
F.  C.  S.,  Oficina  de  Ensayes  of  the  Peruvian  Corporation  (Ltd.),  in 
Callao,  and  by  Sefior  P.  G.  Urefla,  of  the  Estacion  Experimental  para 
Cana  de  Azucar,  near  Lima  (through  the  courtesy  of  Mr.  Thomas  F. 
Sedgewick,  director  of  the  station). 

THE  PELICANS. 

According  to  report,  the  pelicans  are  represented  on  the  Peruvian 
coast  by  two  species,  but  the  common  one  and  the  only  one  that  I 
observed  was  Pdeoarms  thagus  Molina.  It  is  one  of  the  largest  repre- 
sentatives of  the  pelican  family,  its  measurements  being  distinctly 
greater  than  those  of  the  American  white  pelican  and  much  greater 
than  those  of  the  common  American  brown  pelican.  Taczanowski 
records  Pdecanus  juscus  Linnaeus  as  collected  by  Captain  Markham 
at  Payta.  I  have  a  copy  of  Taczanowski's  "Ormthofogie"  formerly 
in  the  possession  of  Doctor  Nation  of  lima,  in  which  is  a  penciled 
entry  noting  its  occurrence  at  lima. 

PELBCANUS  THAGUS  Molina. 

THE  PELICAN  OR  "ALCATRAZ." 

The  alcatraz  is  common  on  the  entire  Peruvian  coast.  I  observed 
it  from  Tumbes  in  the  north  to  Mollendo  in  the  south.  During  the 
period  of  my  stay  on  the  coast  it  was  present  in  much  greater  num- 
bers in  the  northern  region  than  in  the  south,  but  this  was  doubtless 
attributable  to  temporary  conditions  which,  as  will  appear  later, 
afforded  the  bird  better  protection  for  nesting  on  the  larger  islands 
of  the  north.1 

The  description  of  the  species  as  given  by  Molina,  or  by  Taczanowski, 
need  not  be  repeated  here.  There  are,  however,  a  variety  of  color 
phases  to  baffle  the  observer  at  first,  as  may  in  part  appear  from  the 
photographs.  Some  of  the  color  phases  of  the  young  are  men- 
tioned later.  The  typical  coloring  during  the  period  of  incubation 
(pis.  66  and  67  and  pi.  68,  fig.  2)  comprises  a  white  forehead  and 
neck  stripe,  dark  brown  neck  and  back,  upper  sides  of  wings  more 
or  less  variegated.  The  nuptial  plumage,  as  I  take  it,  preceding  this 
stage  is  characterized  by  yellow  in  place  of  the  white  on  head  and 
neck.  The  older  birds  become  more  and  more  white,  especially  on 
the  head  and  wings.  Some  are  found  that  have  the  back  and  belly 
and  neck  gray,  and  the  head  all  white  (pi.  68,  fig.  1)  while  birds  that 
I  presumed  to  be  the  oldest,  were  almost  entirely  white  on  back  and 

*  I  suspected  that  the  pelicans  of  the  southern  portion  of  the  coast  of  Pern  had  migrated  to  still  more 
southerly  latitudes.  Captain  Jefferson  of  the  Chilean  steamship  line  said  to  me  in  1907  that  vast  numbers 
of  pelicans  were  observed  at  islands  along  the  coast  of  Chile  in  higher  southern  latitudes  than  he  had  been 
accustomed  to  see  them* 
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wings,  the  belly  being  brownish  and  the  head  and  neck  all  white.1  A 
variety  of  color  phases  have  been  fully  described  by  Forbes,2  who 
does  not  attempt  to  interpret  their  sequence  in  life  history. 

Forbes,  in  the  paper  cited,  gives  an  interesting  account  of  the 
habits  of  the  pelicans.  Hie  observations  which  I  offer  here  are 
generally  supplemental  to  his  account. 

Pelicans,  whether  breeding  or  not,  spend  a  great  deal  of  time  on 
the  islands  and  are  commonly  seen  standing  in  solemn  ranks  on 
some  hillside  or  on  a  point  of  land  commanding  the  ocean.  They 
are  more  timid  than  most  of  the  other  birds,  so  that  one  may  not 
approach  them  readily.  Particularly  in  the  morning,  they  delight 
to  find  some  quiet  little  cove  where  they  bathe  and  splash  in  the 
water.  They  make  long  flights  on  the  ocean,  flying  in  long  files 
with  slow  wing  strokes.  The  comparatively  slow  movement  of  the 
large  wings  gives  a  false  appearance  of  leisureliness  to  the  flight, 
for  it  was  observed  that  they  were  rarely  passed  by  the  more 
"swift-winged"  birds  of  smaller  size.  They  not  infrequently  float 
on  the  water  while  waiting  for  food  or  resting  between  meals. 
The  pelican  shows  ease  and  grace  of  movement  only  in  flight — the 
dive  for  fish  has  an  appearance  of  awkwardness  and  causes  a  great 
splash.  The  bird  does  not  appear  to  go  under  water,  the  heavy 
coat  of  feathers  probably  making  this  impossible.  With  its  long 
neck  and  bill  fish  may,  however,  be  reached  several  feet  beneath 
the  surface.  They  may  devour  even  large  fish;  at  one  nest  I  found 
a  regurgitated  mullet  or  "liza"  {Mugil  cephalus  Linneaus)  over  a 
foot  in  length.     The  anchobetas   (Engravlis  ringens  Jenyns)  con- 

1  The  following  Is  an  account  of  the  color  changes  as  far  as  I  could  make  them  out,  by  inference  from 
observation  of  the  group,  without  the  opportunity  to  trace  the  history  of  Individual  birds.  With  this 
qualifying  statement,  I  give  them  for  what  they  may  be  worth  in  suggestion  to  other  observers. 

{A )  The  immature  bird  after  leaving  the  nest  is  brown  with  white  breast,  some  buff  on  the  upper  side 
of  wings.  Head  and  neck  brown  and  without  lateral  stripe.  Bill  green  at  base  and  top,  sides  orange. 
Pouch  orange  yellow  (pi.  69). 

(B)  Nuptial  plumage:  The  feathers  of  head  and  neck  stripe  are  yellow;  the  "cravat,"  or  necklace  of 
yellow,  Is  formed,  while  the  rest  of  the  neck  is  a  very  dark  brown,  almost  black.  The  covering  of  striate 
feathers  on  the  back  and  lower  side  develops,  while  the  mantle  of  pearly  gray  completes  the  nuptial  plum- 
age. The  pouch  becomes  black  with  blue  stripes  on  the  sides  anteriorly  and  the  characteristic  red  appears 
on  the  generally  greenish  bill.  This  phase  was  observed  in  birds  occupying  new-made  nests  and  often 
in  outlying  rookeries.    No  adults  of  this  phase  were  found  on  nests  where  the  eggs  had  hatched  out. 

( C)  After  the  beginning  of  the  laying,  the  yellow  feathers  are  shed  and  replaced  by  white,  which,  how- 
ever, do  not  extend  so  far  into  the  crest  nor  are  so  long  as  the  yellow.  A  "cravat"  of  greater  or  less  site 
may  be  retained  or  may  be  lost  entirely.  Many  of  the  birds  in  the  nests  had  heads  partly  yellow  and 
partly  white.  The  longer  yellow  feathers  being  in  patches  of  greater  or  less  size  amid  the  shorter  crop  of 
whites.  The  changes  do  not  always  occur  in  Just  the  same  order.  Thus  whitehead  birds  may  still  show 
some  white  feathers  in  the  lower  side  of  body. 

(2>)  Another  phase  may  be  described,  but  whether  it  represents  a  possible  stage  between  (B)  and  (  C)f 
or  an  older  stage  than  ( C),  or  is  a  phase  peculiar  to  one  sex,  I  am  unable  to  say.  Birds  in  this  phase  were 
observed  to  be  brooding.  The  head  and  neck  stripes  are  light  gray,  the  neck  is  soft  gray,  the  upper  parts 
are  generally  brown,  but  a  small  region  of  back  and  breast  around  the  base  of  the  neck  has  the  typical 
white  and  dark  brown  striate  feathers;  the  breast  is  generally  white  mottled  with  brown  feathers  having 
a  white  median  stripe;  the  bill  Is  red  and  yellow,  the  pouch  as  in  ( C)  but  paler.  This  phase  includes  some 
features  of  the  Immature  (A),  and  some  of  the  typical  brooder  ( C),  but  the  gray  neck  is  characteristic. 

*  Forbes,  Henry  O.  Notes  on  Molina's  Pelican  (Pdscawu  thagus).  The  Ibis.  Tenth  Series.  Vol.  2, 
No.  3.    London,  July,  1914,  pp.  403-420. 
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stitute  a  considerable  proportion  of  the  food  of  pelicans  as  of  the  other 
sea  fowl. 

The  nests  are  made  on  the  level  ground  or  on  gentle  slopes  and 
generally  in  large  aggregations  (pi.  66).  After  the  rookery  at  the 
Lobos  de  Afuera  Island  was  broken  up  in  1907,  many  smaller  rook- 
eries were  found  in  the  following  season  (Dec.,  1907),  in  addition  to 
one  or  two  that  were  some  acres  in  extent.  Some  of  these  rookeries 
were  connected  in  a  curious  rambling  way  (pi.  67).  The  nests  are 
less  regularly  spaced  than  those  of  the  guanays  and  naturally  are 
much  farther  apart;  while  the  guanays  average  3  nests  to  the 
square  meter,  the  pelican  will  average  only  about  2  to  the  square 
meter. 

The  behavior  of  pelicans  on  the  nesting  grounds  in  some  respects 
appears  stupid  and  inexplicable.  An  alcatraz  on  her  nest  will 
sometimes  reach  over  with  her  long  neck  and  bill,  take  a  fledgling 
from  the  uncovered  nest  of  a  neighbor  and  throw  it  away,  perhaps 
into  another  nest  Once,  within  a  space  of  2  square  meters,  I  saw 
six  little  "pichones,"  almost  new  born,  bandied  about  in  a  most 
merciless  way,  tossed  from  one  alcatraz  to  another,  each  seemingly 
unwilling  to  have  the  little  birds  in  their  proximity.  Finally  three 
of  the  fledglings  were  thrown  beyond  the  margin  of  the  nesting 
ground  and  left  to  die  in  the  sun.  I  watched  a  pelican  that  returned 
to  a  nest  from  which  the  only  fledgling  had  been  transferred  by  a 
mischievous  neighbor  into  an  adjoining  nest  The  returning  brooder 
did  not  appear  to  notice  the  loss,  but  sat  composedly  on  the  remain- 
ing egg;  then,  pilfering  on  her  own  account,  she  quietly  reached  over 
and  stole  all  of  the  feathers  from  the  nest  in  which  lay  her  own 
offspring  (supposedly)  among  others,  to  add  to  the  lining  of  her  nest. 
I  questioned  if  the  birds  invariably  occupied  the  same  nest;  on  one 
occasion,  at  least,  a  bird  was  seen  to  brood  on  two  different  nests. 
The  birds  near  the  margin  had  been  frightened  away,  but,  most  of 
them  returning,  all  of  the  nests  were  soon  reoccupied  except  the  ones 
nearest  to  me.  An  alcatraz,  after  sitting  for  15  minutes  on  one  nest, 
u  moved  slowly  over  to  another  nearer  to  me,  while  its  place  on  the 
first  nest  was  at  once  taken  by  a  bird  that  was  previously  covering 
an  empty  nest.  The  young  were  trampled  dangerously  by  the  old 
birds  as  they  moved  awkwardly  about.  Perhaps  these  are  abnormal 
actions,  attributable  to  nervousness  caused  by  the  presence  of  an 
intruder. 

I  never  found  any  considerable  number  of  nests  uncovered  but 
once,  when  I  came  on  a  small  rookery  of  some  100  to  200  nests, 
where  there  were  only  a  dozen  birds.  Returning  after  an  hour  or 
less  I  found  the  same  condition.  Supposing  the  ground  abandoned, 
I  opened  some  eggs  from  different  nests,  finding  live  embryos  in  all. 
The  eggs  remained  warm  under  the  midday  sun.  Doubtless  the 
insect  parasites  which  swarm  on  the  nesting  grounds  would  occa- 
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aionally  compel  the  brooding  birds  to  seek  the  shores  to  rid  them- 
selves of  the  pests,  as  far  as  possible,  by  splashing  in  the  water. 

Birds  are  often  seen  coming  to  the  nests  with  feathers  between 
the  jaws,  or  with  pouch  hanging  low  with  small  feathers  or  trash, 
which  is  ejected  with  some  difficulty  and  deposited  by  the  side  of 
the  mate  to  add  to  the  lining  of  the  nest. 

The  nests,  as  observed,  were  shallow  and  roughly  lined  with 
feathers  and  usually  contained  many  small  rocks.  They  contain  a 
variable  number  of  eggs — from  1  to  8;  3  is  the  most  common  num- 
ber. Of  207  nests  counted  35  contained  1  egg;  73  contained  2  eggs; 
84  contained  3  eggs;  10  contained  4  eggs;  4  contained  5  eggs;  1  con- 
tained 6  eggs. 

Most  of  these  were  not  new  nests,  so  that  the  number  of  eggs  was 
probably  permanent,  barring  accident  or  intrusion.  In  looking  over 
a  large  number  of  nests  I  saw  two  with  8  eggs  each;  from  one  of  these 
the  eggs  were  opened  and  all  contained  live  embryos  of  approxi- 
mately the  same  size.  A  number  of  nests  with  6  eggs  were  seen, 
while  5  was  a  very  common  number.  Four  nests,  each  with  1  egg 
apparently  old,  were  marked;  6  days  later,  they  were  as  at  first. 
Three  nests,  each  with  1  white  (new-laid)  egg,  were  marked  (Nov.  29) ; 
2  days  later  they  were  unchanged,  but  after  6  days  one  had  3,  another 
still  one,  and  the  third  was  empty.  Of  7  other  nests  marked,  one 
with  2  white  eggs  gained  1,  while  1  with  3  eggs  lost  all.  Loss  of 
eggs  may  occur  from  the  depredations  of  the  gulls  or  gallinazos 
(turkey  vultures);  from  the  awkwardness  of  the  parents  causing 
eggs  to  be  thrown  from  the  nest  when  the  birds  start  in  flight;  and, 
doubtless  too,  from  pilfering  by  stray  cats  that,  unfortunately, 
infest  the  island. 

The  eggs  when  new-laid  are  pure  white  in  color,  but  soon  become 
30  soiled  with  guano  as  not  to  appear  white  at  all.  The  form  is 
variable,  and  the  ends  are  sometimes  almost  equal.  The  size  is 
about  82  mm.  in  length  by  56  in  transverse  diameter  and  a  little 
less  than  5  ounces  in  weight.  The  length  of  10  taken  at  random  was 
from  76  to  97  mm.;  transverse  diameter,  from  53  to  62;  weight, 
4  to  7  ounces,  as  shown  by  the  following  table.  The  egg  of  97  mm. 
in  length  and  weight  7  ounces  was  a  very  exceptional  one. 


Dimension*  and  weight  of  10  egg$  ofPeUamut  thagus,  Lobo*  de  Afuera. 

Specimen. 

Length. 

Trans- 
verse di- 
ameter. 

Weight. 

Specimen. 

Length. 

Trans- 
Terse  di- 
ameter. 

Wetyttt. 

1 

Mim- 

82 
80 
70 
86 
80 

mettn. 
55 
66 
66 

68 
63 

Ounce*. 
4.5 
6.0 
6.0 
5.5 
4.0 

5 

urn- 

mtUn. 
80 
78 
•7 
70 
78 

JftfW- 

55 

66 
63 
56 

68 

Ounces. 
4.6 

2 

7 

4.1 

8 

8 

7 

4, 

0 

4 

6 

10 

4.5 
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The  average  of  these  measurements  is  79.9  by  55.6.  Forbes  found 
an  average  of  83.7  by  55.7. 

The  young  birds  are  bare  of  feathers,  and,  as  I  observed  them  at 
the  Lobos  islands,  with  black,  dark  blue  or  purple  skins,  but  Forbes 
says1  they  "are  of  a  pale  flesh-color,  thus  differing  markedly  from 
those  of  the  brown  pelican  (P.fuscus)  which,  according  to  Chapman, 
are  livid  black."  They  are  of  some  size  before  the  white  downy 
covering  is  acquired.  The  birds  are  nearly  full  grown  before  the 
first  feathering  appears  on  the  wings  and  back.  (See  pi.  68,  fig.  2,  show- 
ing an  old  bird  and  young  in  several  stages.)  Hie  young  about  this 
time  seem  to  be  substantially  larger  than  the  adults  in  almost  all 
dimensions.3  A  young  bird  just  attaining  the  stage  of  flight  from 
the  nest  is  shown  in  the  illustrations  (on  plate  69).  The  very 
dark  brown  or  fuscous  coloring  of  head,  neck,  back,  and  sides  is 
conspicuous.  The  rump  is  lighter  in  color  while  the  belly  is  nearly 
white.  There  is  yet  no  sign  of  the  white  forehead  and  neck  stripe 
of  the  adult.    This  bird  was  kept  as  a  pet  for  several  weeks. 

The  season  of  nesting  is  almost  uninterrupted,  though  less  active 
during  the  winter  months  of  May  to  September.  In  March  and 
April,  1907,  the  rookeries  at  Lobos  de  Afuera  contained  thousands 
of  eggs  and  young  in  all  stages.  On  June  18  of  the  same  year, 
young  nestlings  just  beginning  to  feather  were  observed  on  an  islet 
near  the  North  Chincha  Island.  The  Lobos  de  Afuera  islands  were 
again  visited  in  December,  when  the  large  rookeries  were  filled  with 
eggs  and  very  young  nestlings. 

In  the  south  the  only  active  rookeries  noted  were  on  two  islets 
near  the  North  Chincha  Island;  although  numerous  evidences  of 
abandoned  pelican  rookeries  were  observed  on  various  islands  of  the 
Chincha  and  Ballestas  groups,  on  San  Gallan,  and  on  the  Santa  Rosa 
Islands  at  the  Bay  of  Independencia.  At  the  latter  place,  I  was 
informed  by  a  fisherman  that,  a  few  years  before,  a  guano  extractor, 
finding  the  young  pelicans  in  the  way,  had  herded  them  and  driven 
them  over  the  cliff.  Examinations  of  the  beach  at  the  base  of  the 
cliff  revealed  thousands  of  skeletons  of  young  pelicans  with  other 
debris. 

In  the  autumn  of  1907  (March),  at  Lobos  de  Afuera,  a  rookery  many 
acres  in  extent  (pi.  63,  fig.  1)  occupied  the  northern  point  of  the  east- 
ward island,  and  a  small  islet  to  the  north  of  it.  It  was  estimated  that 
there  were  about  100,000  birds.  During  the  following  winter  this  was 
entirely  broken  up  by  the  extraction  of  guano.  At  the  beginning  of  the 
next  summer  (December)  there  were  numerous  (six  or  more)  small  rook- 
eries scattered  over  this  island  and  containing  in  all  about  2,000  nests; 

>  Forbes,  Henry  O.  Notes  on  Molina's  Pelican  (Pdecanut  thagui).  The  Ibis,  sex.  10,  voL  2,  No.  3, 
London,  July,  1914,  pp.  403-420  (p.  416]. 

*  The  grown  young  are  normally  somewhat  heavier.  Several  fully  mature  pelicans  weighed  12-14 
pounds,  a  very  old  and  thin  bird  weighing  only  9J  pounds.   A  young  specimen  had  a  weight  of  W  pounds. 


Digitized  by 


Google 


no.  2298.  THE  QUANO  BIRDS  OF  PERU—COKER.  491 

but  the  majority  of  the  birds  were  occupying  the  westward  island,  which 
had  not  been  disturbed.  Here,  too,  were  many  scattered  rookeries, 
some  with  birds  in  small  groups,  others  with  nests  arranged  in  long 
rambling  ranks  (pi.  67).  At  the  end  of  the  land,  however,  and  con- 
nected with  the  last-mentioned  series,  there  was  a  large  rookery 
including  probably  6,000  nests  (pi.  66).  It  was  estimated  that  there 
were  between  10,000  and  20,000  nests  on  the  group  of  islands.  A 
great  many  of  the  birds  had  apparently  removed  to  the  Lobos  de 
Tierra  Islands,  a  few  miles  to  the  north. 

The  change  of  conditions  noted  in  successive  seasons  on  the  Lobos 
Islands  as  regards  the  nesting  of  pelicans,  was  only  one  of  many  evi- 
dences that  this  species  is  not  easily  reconciled  to  disturbances.  The 
adult  pelican  will  often  stand  by  its  young,  but  the  radical  disturb- 
ance of  its  nesting  ground,  as  by  removal  of  the  guano,  seems  to  be 
the  signal  for  a  change  of  location  in  the  following  season.  The 
pelican  is,  indeed,  relatively  timid  and  clannish  by  nature.  Its 
nesting  grounds  were  never  observed  in  close  proximity  to  those  of 
other  birds.1  It  was  noted  also  that  the  rookeries  were  generally 
well  removed  from  the  loberias  (or  rookeries  of  sea  lions),  though  this 
may  have  been  due  to  chance. 

Pelicans  are  more  infested  with  insect  pests  than  any  other  of  the 
guano  birds.  The  neighborhood  of  the  nests  is,  therefore,  a  most 
unpleasant  place  to  stand  for  any  length  of  time.  One  of  these  (a 
Mallophaga?)  is  abundant  all  over  the  ground;  it  crawls  up  the  legs, 
body,  and  neck  of  the  bird  to  find  an  attachment  within  the  pouch, 
where  it  may  always  be  seen  in  scores.  The  great  bills  are  quite 
helpless  against  such  pests,  and  the  only  defense  seems  to  be  in  the 
daily  baths  which  the  pelicans  take  in  convenient  coves. 

Other  enemies  of  the  pelicans  are  the  gulls  and  "gallinazos,"  whose 
depredations  will  be  described  in  the  account  of  the  gallinazos  (p.  498)* 
Cats  undoubtedly  prey  upon  the  young.  It  is  interesting  that  cats, 
which  have  escaped  from  the  guano  workers'  or  fishermen's  camps 
should  have  established  themselves  upon  the  Lobos  Islands,  where 
there  is  no  possible  source  of  fresh  water,  although  an  abundance  of 
bird  and  fish  food  is  to  be  found  in  the  rookeries  and  on  the  beaches. 
The  extermination  of  these  cats  is  strongly  to  be  recommended,  and 
the  conveyance  of  cats  to  the  islands  should  be  prohibited. 

Still  another  enemy  of  the  pelican  is  the  abundant  "lobo,"  or  sea 
lion,  although  I  can  not  rate  highly  the  damage  done  by  it.    I  wit- 

1  On  the  other  band,  Forbes,  from  observations  at  the  Chincba  Islands  when  pelicans  and  cormorants 
had  Just  returned  after  a  remarkable  and  unexplained  absence  of  a  year,  found  the  nesting  pelicans 
' '  crowded  together  In  large  colonics,  very  generally  surrounded  by  still  denser  and  more  extensive  colonies 
of  Phaloeroeonx  boupiinvilM."  He  adds:  "At  this  season  the  birds  are  extremely  timid  and  rarely  allow 
the  near  approach  of  an  intruder  without  taking  wing  with  a  recriminating  <wauk'  from  their  nest;  in 
this  respect  they  are  unlike  their  incubating  friendly  neighbors,  the  cormorants,  which  allow  one  to  come 
comparatively  close  to  them  without  leaving  the  nest."   (Forbes,  The  Ibis,  vol.  2, 1914,  p.  415). 
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nessed  the  successful  capture  of  a  pelican  by  a  sea  lion,  as  is  elsewhere 
described,  and,  at  another  time,  found  the  floating  body  of  a  pelican 
which  had  evidently  been  destroyed  in  the  same  way.  Such  muti- 
lated bodies  are  said  to  be  found  occasionally  on  the  beaches.  How- 
ever, unless  a  pelican  were  hampered  by  previous  injury  or  weakness, 
it  is  not  often  that  a  "lobo"  could  make  a  successful  capture.  A 
young  pelican  which  I  kept  in  confinement  was  sometimes  allowed  to 
swim  in  the  water  when  large  sharks  were  near.  It  was  very  suc- 
cessful in  detecting  the  approach  of  a  shark,  and  would  fly  from  place 
to  place  as  far  as  the  line  permitted,  while  followed  by  the  shark. 
The  fear  of  the  animal  was  probably  founded  upon  a  real  danger,  but 
at  the  same  time  served  to  protect  the  bird  from  actual  capture.  It 
was  observed  that  when  a  school  of  anchobetas  appeared,  breaking 
the  surface  of  the  water  for  acres,  the  pelicans  and  gannets  would  not 
always  plunge  into  it  at  once,  but  would  first  circle  about  for  several 
minutes,  and  it  was  presumed  that  this  was  done  in  order  to  recon- 
noiter  for  the  detection  of  dangerous  enemies.  The  question  of  the 
damage  done  by  the  lobos  is  of  especial  interest,  since  the  extermina- 
tion of  these  forms  has  been  suggested.  All  the  evidence  and  many 
observations  in  relation  to  this  question  have  been  fully  discussed  in 
a  previous  report  where  it  was  recommended  that  the  sea  lion  be 
utilized  as  an  asset,  but  not  treated  as  a  subject  for  extermination. 

The  chief  enemy  of  the  pelican  in  modern  times  is  man.  Many 
birds  have  been  killed  for  the  feathers,  of  which  the  pelican  possesses 
a  very  thick  coat.  At  Pacasmayo  I  was  told  on  reliable  authority 
that  many  fishermen  and  guano  laborers  went  out  to  the  islands  with 
straw  mattresses  and  returned  with  feather  beds.  The  eggs  of  guano 
birds  have  in  past  times  been  taken  in  vast  numbers  partly  for  food, 
but  more  especially  for  the  use  of  the  albumen  in  the  clarifying  of 
wines.  Such  ruthless  destruction  is  forbidden  by  the  Government, 
and  has  been  practically  stopped.  However,  about  1907,  a  boat 
that  was  captured  by  a  Government  cutter,  was  found  to  be  carrying 
nearly  20,000  eggs. 

The  serious  decline  of  the  pelican  flocks  is,  I  am  sure,  to  be  attrib- 
uted more  particularly  to  the  disturbance  of  the  rookeries  in  the  ex- 
traction of  guano,  as  will  be  discussed  below  in  the  consideration  of 
the  economic  significance  of  the  pelicans  as  producers  of  commercial 
guano. 

ECONOMIC  IMPORTANCE  OF  THE  PELICAN, 

The  pelican  is  actually  one  of  the  two  most  important  guano  birds 
of  the  coast,  but  its  value  is  undoubtedly  far  less  at  the  present  time 
than  in  the  past.  Two  considerations  should  be  kept  in  mind.  The 
importance  of  the  guano  production  depends  not  only  upon  the  abund- 
ance of  the  birds,  but  also  in  great  part  upon  the  latitude  of  the  islands 
selected  as  breeding  grounds.    The  latter  consideration  has  not  been 
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given  adequate  consideration  in  connection  with  the  protection  of 
birds.  As  previously  indicated,  ideal  conditions  prevail  in  the  region 
of  the  Chincha  Islands,  but  not  to  a  like  extent  in  the  north.  Bain, 
indeed,  is  very  rare  on  the  Lobos  Islands,1  but  the  humidity  there  is 
much  higher,  so  that  a  considerable  proportion  of  the  nitrogen  of  the 
guano  escapes  in  the  form  of  ammonia.  Consequently  no  Lobos 
Island  guano  is  of  the  high  quality  of  the  Chincha  guano,  and  this 
difference  is  not  due  solely  to  the  difference  of  the  species  of  birds 
acting  as  chief  producers.  As  a  matter  of  fact,  the  freshly  made 
guano  of  the  pelican  may  be  very  high  in  nitrogen.  Analysis  of 
pelican  guano,  taken  from  a  cage  in  which  I  kept  a  pelican,  and 
bottled  the  same  day  as  deposited  (but  after  allowing  to  dry),  showed 
a  nitrogen  content  of  21.66,  with  phosphoric  acid  in  amount  4.30; 
while  a  sample  taken  from  the  surface  of  the  rookery  on  the  same 
island  (Lobos  de  Afuera)  analyzed  only  8.41  nitrogen  and  17.40  phos- 
phoric acid.  Comparison  of  guano  cake  from  the  rookery  of  guanays 
in  the  Chincha  region  shows  15.91  per  cent  of  nitrogen  and  8.89  per 
cent  phosphoric  acid.3  Of  course  it  is  primarily  the  nitrogen  that 
determines  the  value  of  this  fertilizer.  The  difference  in  percentages 
of  nitrogen  in  the  cage  and  rookery  guanos  is  not  to  be  attributed 
solely  to  atmospheric  conditions,  but  is  accounted  for  partly  by  the 
foreign  materials  which  pelicans  introduce  on  the  nesting  grounds  in 
much  greater  degree  than  do  the  guanays,  all  of  which  add  to  the 
bulk  with  less  proportionate  addition  to  the  value  of  the  guano.  The 
complete  analyses  show,  however,  that  the  fresh  unmixed  pelican 
guano  and  the  guanay  rookery  guano  (Ballestas  Islands)  have  nitrogen 
constituting  more  than  a  fourth  of  the  organic  matter  (26  and  28  per 
cent,  respectively),  while  the  guano  from  the  pelican  rookery  (Lobos 
de  Afuera)  shows  nitrogen  as  less  than  one-fifth  of  the  organic  matter 
(19  per  cent). 

>  That  rain  has  occurred  on  the  Lobos  de  Tlerra  Islands  was  evidenced  by  the  signs  of  comparatively 
recent  erosion.  Some  very  distinct,  though  small,  water  channels  wore  noticed  on  some  of  the  hills.  I 
was  told  by  the  fishermen  that  a  light  rain  had  fallen  two  years  previously. 

*  The  complete  analyses  are  as  follows: 
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The  fact  is  that  guano  of  the  Chincha  region  is  richer  than  guano 
from  the  Lobos  Islands  when  extracted.  Paraphrasing  a  good  prov- 
erb, and  speaking  from  the  commercial  point  of  view,  a  pelican  in  the 
south  is  worth  two  in  the  north. 

The  southern  climatic  conditions  are  believed  to  be  adapted  to  the 
pelican  equally  as  well  as  the  condition  in  the  north.  The  preference 
of  the  pelicans  for  the  Lobos  Islands  at  the  period  of  my  visit  is  easily 
susceptible  of  explanation.  As  long  as  guano  extraction  is  carried  on 
regularly  on  all  of  the  islands,  with  consequent  disturbance  of  the 
breeding  grounds,  the  pelicans  will  naturally  confine  themselves  to 
the  outlying  rocks,  or  to  the  larger  islands  (such  as  the  Lobos  Is- 
lands), where  it  is  possible  to  take  up  new  ground  at  a  distance  from 
the  scene  of  commercial  work.  It  was  a  matter  of  observation  that 
the  pelicans  occupied  a  few  outlying' and  rather  inaccessible  rocks  near 
the  Chincha  Islands  and  the  large  Lobos  Islands  in  the  north,  together 
with  some  outlying  rocks  in  that  region.  There  were,  however,  the 
most  direct  evidences  that  pelican  rookeries  had  existed  on  the 
Chincha,  Ballestas,  and  Santa  Rosas  Isld.u/3,  as  well  as  on  San  Gallan. 
Finally,  there  are  entirely  reliable  statements  that  pelicans  were 
formerly  exceeding  abundant  in  the  Chincha  region. 

It  was  attempted  to  learn  what  amount  of  food  the  pelicans  would 
consume  in  a  day  and  what  the  daily  production  of  guano  was,  but 
the  experiments  were  not  very  satisfactory,  owing  to  the  fact  that  in 
confinement  the  birds  would  refuse  to  eat  for  several  days.  Each  of 
two  birds  produced  about  half  an  ounce  of  guano  in  the  first  night  of 
captivity.  One  of  them,  after  fasting  for  six  days,  consumed  4 
pounds  of  fish  in  one  day,  but  later  refused  to  eat  and  appeared  so 
unwell  that  it  was  liberated.  The  experiment  could  probably  be 
readily  carried  out  with  an  immature  but  grown  pelican. 

On  one  island  occupied  by  pelicans  the  deposit  was  17  cm.  thick  at 
the  thickest  part,  and  I  was  told  that  the  island  had  been  left  clean 
at  the  end  of  the  preceding  season.  The  islet  covered  about  1,225 
square  meters,  but,  as  the  guano  was  very  thin  in  some  places,  the 
total  yield  was  only  about  125  tons.  With  a  uniform  thickness  of 
17  cm.  such  an  area  should  have  yielded  a  little  more  than  200  tons. 
The  odor  suggested  a  high  nitrogen  content. 

THE  MAN-O'-WAR  BIRD  OR  "TIJERETA." 

The  common  name,  "tijereta"  (meaning  "scissors"),  as  applied 
by  the  Peruvians  to  the  man-o'-war  bird,  Fregata,  sp.,  is  aptly  de- 
scriptive of  its  sharply-forked  tail  which  opens  and  closes  in  flight. 
It  is  scarcely  a  common  bird  of  the  region  of  the  guano  islands, 
having  a  more  tropical  habit.  Nevertheless,  they  are  not  infre- 
quently seen  about  the  northern  islands  either  soaring  in  lofty  flight 
or  descending  to  pursue  the  gulls  or  ganneta.    Whan  the  harassed 
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birds  disgorge  their  prey  in  self-defense,  the  tijereta  with  swift  flight 
will  recapture  it  in  mid-air  or  snatch  it  from  the  surface  of  the  water. 
In  one  instance  I  have  seen  the  table  almost  turned  when  a  large 
gannet  (Sola  nebouxi)  pursued  a  tijereta  back  and  forth  for  a  con- 
siderable time.  A  turn  of  the  tijereta  from  time  to  time  would 
put  the  gannet  to  temporary  flight.  The  end  of  the  combat  was  not 
witnessed. 
Stolzmann,  as  quoted  by  Taczanowski,1  says: 

The  Peruvian  port  of  Payta  is  the  southern  limit  of  geographic  distribution  of  this 
bird  on  the  Pacific  Ocean.  It  is  astonishing  that  it  is  found  on  the  Atlantic  as  far 
as  Rio  Janeiro,  23°  S.  latitude,  while  on  the  Pacific  it  does  not  pass  the  5°  of  S.  latitude. 

Undoubtedly  the  colder  waters  of  the  west  coast  are  not  favorable  to 
an  extended  range,  but  my  records  indicate  a  more  southerly  range 
than  is  stated  by  Stolzmann.  The  tijereta  was  observed  at  Tumbes 
(3i°  S.)  in  January,  1908;  at  Paita  (5°  S.)  in  April,  1907;  at  Lobos 
de  Tierra  (6£°  S.)  same  month;  at  Eten  (7°  S.)  in  November,  1907; 
and  at  Pacasmayo  (7£°  S.)  in  March,  1907.  At  Eten  nine  specimens 
at  one  time  were  seen  in  flight  inland  from  the  village,  and  a  little 
later  some  six  or  seven  more  were  observed.  Only  one  example 
was  noted  at  Pacasmayo,  but  a  reliable  local  informant  at  that  place 
spoke  of  it  as  an  occasional  visitor. 

The  mangrove-bordered  estuaries  of  Tumbes  in  the  far  north  of 
Peru  undoubtedly  constitute  its  most  southerly  nesting  place.  In 
January,  1908,  their  nests  were  seen  in  abundance  on  the  mangrove 
trees,  as  had  previously  been  described  by  Stolzmann. 

Von  Tschudi  mentions  the  red-billed  tropic  bird,  Phaeihon 
adherens  Linnaeus,  as  occurring  on  the  Peruvian  coast  and  states 
that  the  Snakebird,  Anhinga  (Phtus)  anhinga  (Linnaeus),  nests  on 
the  islands  of  the  coast.  The  latter  is  mentioned  as  one  of  the 
important  guano  birds.  Neither  of  these  was  observed  on  or  near 
the  islands. 

THE  SHORE  BIRDS  (LIMICOLAE). 

While  the  Iimicolae,  or  shore  birds,  are  well  represented  in  favora- 
ble regions  on  the  mainland,  they  do  not  in  any  abundance  frequent 
the  Peruvian  Islands  with  their  generally  rocky  shores.  The  islands 
of  Lobos  de  Afuera  and  especially  Lobos  de  Tierra  offer  more  favorable 
beaches  than  any  of  the  others,  although  some  of  the  shore  birds 
may  be  met  on  almost  any  of  the  island  groups.  No  extensive 
coUections  of  birds  of  this  order  were  made,  but  the  species  collected 
and  identified  are  mentioned  in  the  following  paragraphs. 

The  oyster  catcher  or  "brujillo  de  pecho  bianco"  Qittle  witch 
with  white  breast),  Haematopus  palliatus  (brasilianus  Maximillianf), 
was  recorded  in  my  notes  at  the  Chincha  Islands,  Chilca  Bay,  and  the 
Isla  Vieja.    With  its  distinctive  cry  and  striking  color  markings,  the 

i  Ornlthologle  do  Pdroo,  p.  428. 
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white-breast  brujillo  is  unmistakable,  whether  in  the  air  or  on  the 
land.  In  flight  the  conspicuous  white  band  on  the  upper  surface 
of  the  wing,  the  white  breast,  the  almost  black  head,  and  bright 
red  bill  directed  downward  and  continually  opening  and  closing, 
makes  this  bird  as  conspicuous  as  does  its  shrill  excited  cry.  While 
on  the  ground  they  usually  make  a  single  isolated  call,  but  when 
flying  high-pitched  cries  are  uttered  almost  incessantly.  On  one 
occasion,  in  the  little  Bay  of  Chilca,  about  a  dozen  of  these  birds  in  a 
group  on  the  shore,  becoming  excited  from  some  cause,  fairly  filled 
the  small  amphitheater  with  their  shrill  voices.  This  was  an  unusual 
aggregation,  for  I  rarely  observed  them  except  in  pairs,  whether  at 
rest  or  in  flight. 

A  female,  taken  at  the  Chincha  Islands  in  June,  had  only  very 
minute  eggs  in  the  ovary.  In  a  female  taken  at  Asia  in  the  latter 
part  of  August  the  eggs  were  3  to  4  millimeters  in  diameter.  Stomach 
examinations  revealed  small  pebbles,  pieces  of  Crustacea  (Hippa, 
etc.),  pieces  of  shell,  opercula  of  gastropods,  and  mussel  shells.  A 
specimen  taken  at  Chincha  had  a  weight  of  1}  pounds. 

The  black  oyster  bird,  or  "brujillo"  (Haematopus  quoyi  Brabourne 
and  Chubb),  was  more  commonly  observed  than  the  other.  It  was 
noted  at  the  Chincha  Islands,  Chilca  Bay,  Asia  Island,  the  Bay  of 
Independencia,  Paracas  Bay,  and  Lobos  de  Tierra. 

The  curlew  or  "sarapico"  Numenius  hudsonicus  (Latham),  is 
not  infrequent  on  the  islands,  and,  of  course,  is  quite  commonly 
found  on  the  mainland  about  small  lakes  or  rivers.  They  frequent 
the  available  beaches  of  the  islands,  singly,  in  couples,  or  in  small 
flocks,  and  at  a  little  distance  are  barely  distinguishable  against  the 
sandy  beach.  They  have  a  high-pitched  excited  cry  when  flying. 
The  stomach  contents  of  two  specimens  examined  were  exclusively 
portions  of  Hippa,  the  common  "mui-muis"  of  the  sand  beaches. 
In  these  examples  the  eggs  were  small,  about  1  millimeter  in  diameter 
(Chincha  Islands,  June  14,  1907,  and  Chilca,  Aug.  27,  1907). 

The  small  beach  birds,  sandpipers,  plovers,  etc.,  were  observed 
rather  abundantly  at  Lobos  de  Tierra  in  December,  1910,  and  they 
were  not  uncommon  at  Lobos  de  Afuera  about  the  same  time.  The 
following  specimens  were  taken: 

Armaria  interpres  (Linnaeus),  Asia  Island,  August  26,  1907. 
Common  name:  "Til-Til." 

Armaria  interpres  (Linnaeus),  Lobos  de  Afuera,  December  3, 1907. 
Common  name:  "Til-Til." 

Eeteroscelus  incanus  (Gmelin),  Lobos  de  Tierra,  December  13, 1907. 
Common  name:  "Til-Til." 

Calidris  leucopJiea  (Pallas),  Lobos  de  Tierra,  December  10,  1907. 
Common  name:  "Til-Til  bianco." 
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Aegutiitis  nivosa  (Casam),  Paracas  Bay,  June  20,  1907.  Common 
name:  "Chinita." 

Aegialitis  nivosa  (Cassin),  Paracas  Bay,  June  29,  1907.  Common 
name:  "Cajero." 

Ereundes  pusiOus  mauri  Cabanis,  Loboe  de  Tierra,  December  13, 
1907.    Common  name:  "Til-TiL" 

THE  OONDOE. 

None  of  the  vultures  are  significant  guano  producers,  yet  they  are 
found  on  the  islands,  and  at  least  one  of  the  species  is  an  important 
factor  in  the  bionomics  of  the  island. 

The  large  condor,  or  "buitri"  (Vvtaur  gryphu*  Linnaeus),  "the 
king  of  the  vultures,"  is  not  uncommon  in  the  higher  hills  and 
mountains  of  the  interior  of  Peru  and  visits  the  coast  to  feed  upon 
the  animal  matter  cast  up  on  the  beaches  (D'Orbigny).1  It  is 
reputed  by  the  natives  to  prey  sometimes  upon  the  nestlings  of 
guano  birds,  but  such  depredations  were  not  observed.  Individual 
birds,  evidently  of  this  species,  were  not  infrequently  seen  resting 
on  a  hillside  or  on  some  high  ledge  of  the  islands  south  of  Callao,  as 
at  Santa  Bosa,  San  Gallan,  the  Ballestas  Islands,  and  Isla  Asia. 
Doubtless  the  condor  frequents  islands  north  of  Callao;  but  my  visits 
to  islands  of  the  northern  region  were  principally  to  Lobos  de  Afuera 
and  Lobos  de  Tierra,  which  are,  respectively,  10  and  35  miles  from 
the  main  shore.  According  to  my  native  guides  at  these  points  the 
condor  is  never  seen  on  these  islands. 

D'Orbigny  states  that  the  wing  spread  of  this  condor  does  not 
exceed  3  meters  and  that  the  ordinary  length  is  above  1}  meters. 

In  this  connection  it  may  be  mentioned  that  the  true  king  vulture, 
Sarcoramphus  papa  (Linnaeus),  which,  according  to  D'Orbigny,  is 
not  half  so  common  as  the  condor,  and  is  confined  to  the  eastern 
side  of  the  Andes,  has  been  recorded  by  Stolzmann  from  the  west 
coast  between  Tumbes  and  LechugaL* 

Condors  are  undoubtedly  becoming  rare,  while  the  vultures  men- 
tioned below  increase  with  the  spread  of  human  habitation.  The 
rapacious  condors  are  pursued,  while  the  harmless  vultures  are,  in  a 
measure,  protected  for  th&r  service  as  scavengers. 

THE  VULTXTRES  OR  "GALLINAZOS." 

The  "turkey  vultures,"  or  "turkey  buzzards"  ("gallinazos"  they 
are  called  in  Peru),  are  not  only  among  the  most  common  birds  seen 
about  the  towns  and  villages,  but  are  found  on  any  island  inhabited 
by  other  birds  or  by  sea  lions.    The  commoner  species  near  the  cities 

*  TacxanowsM.   Ornithologte  da  Plrou,  rol.  1,  p.  750. 
■  Idem,  vol.  1,  p.  tiff. 

115690— 19— Proc.N.M.vol.56 32 
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is  the  black  vulture,  "urubu,"  or  "gallinazo  de  cabeza  negra" 
("gallinazo  of  the  black  head"),  CoragypsfoeteM,  which  undoubtedly 
renders  most  useful  service  where  the  scavenger  work  is  otherwise 
too  little  provided  for.  With  them  is  found  the  red-headed  gallinazo 
(Cathartes  aura),  which  renders  similar  good  service,  but  which  is  less 
numerous  and,  according  to  report,  more  timid  in  its  nature. 

The  latter  species  is  common  on  the  islands,  whither  it  is  attracted 
by  the  excellent  opportunities  for  feeding  afforded  not  only  on  the 
beaches  but  on  the  rookeries  of  birds  and  of  sea  lions.  On  the 
islands,  indeed,  it  is  at  least  questionable  whether  its  beneficial  ser- 
vices as  a  scavenger  outweigh  the  detriment  that  it  works  by  its 
depredations  upon  the  nests  of  the  birds  of  more  direct  importance. 
The  gallinazos  are  always  to  be  seen  about  the  loberias  or  homes  of 
the  sea  lions,  and  in  the  rookeries  of  pelicans,  gannets,  and  cormor- 
ants. Their  diet  is  not  restricted  to  refuse  of  the  beach  and  dead 
bodies  of  birds  and  sea  lions  they  may  find  occasionally  on  the  higher 
ground;  whenever  the  opportunity  occurs  they  will  snatch  the  eggs 
from  the  nests  or  devour  even  the  young  fledglings.  Any  visitor  may 
make  such  observations,  since  the  presence  of  an  observer,  causing 
the  birds  to  fly  temporarily  from  their  nests,  gives  a  most  con- 
venient opportunity  for  the  gallinazos  to  commit  their  depredations. 
That  they  do  not  have  to  wait  for  such  an  unusual  occurrence  was 
shown  by  the  repeated  observation  of  two  or  more  gallinazos  or 
gaviotas  working  together  to  despoil  the  nest  of  a  piquero;  while  the 
anxious  parent  is  occupied  in  driving  the  intruders  away,  the  other 
gallinazos  or  gaviotas  seize  the  opportunity  to  rob  the  uncovered 
nest  of  eggs  or  nestlings.  Perhaps  this  cooperative  assault  is  not  the 
result  of  definite  plan,  yet  it  seems  quite  clear  that  when  the  attack 
is  initiated  by  one  bird  the  others  recognize  that  the  result  will  bring 
a  desired  opportunity  and  prepare  to  avail  themselves  of  it.  At 
other  times  they  snatch  the  opportunity  to  feed  upon  the  fish  brought 
by  the  parent  to  feed  the  young  but  for  some  reason  prematurely  dis- 
gorged; the  offended  bird  contests  with  the  intruder  for  the  fish,  but 
the  latter  is  usually  successful  in  getting  a  large  share. 

While  the  gallinazos  render  some  service  in  the  rookeries  by  con- 
suming the  waste  food  and  the  bodies  of  fowls  which  may  die  at  the 
nest,  yet  in  the  dry  atmosphere  of  the  islands,  where  the  sun  shines 
every  day,  it  is  doubtful  if  such  bodies  would  accomplish  much 
injury.  Hie  result  of  the  atmospheric  and  soil  conditions,  at  least 
on  some  of  the  islands,  is  such  as  to  preserve  the  dead  bodies.  I  have 
observed  on  the  Chinoa  Islands  the  exhumed  bodieB  of  men  who, 
having  died  in  service  on  the  islands,  have  been  buried  in  the  guano 
or  sand.  These  bodies,  disinterred  in  time  by  the  removal  of  more 
guano,  seemed  almost  perfectly  preserved. 
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Nests  of  the  gallinazos  were  observed  in  the  islands  of  Lobos  de 
Afuera  and  Lobos  de  Tierra.  In  December,  1907,  three  nests  of  the 
aura  were  found,  one  in  a  cave  on  the  hillside,  another  under  a  small 
overhanging  ledge  of  rock  (pi.  53,  fig.  3),  and  a  third  in  a  narrow  deep 
cave  just  above  the  water  line  on  the  beach.  In  the  first  case,  as  the 
bird  flew  from  the  nest  it  emitted  a  brownish  vomit,  which  created  an 
unendurable  stench.  Scarcely  any  effort  seemed  to  have  been  made 
to  form  a  nest.  The  eggs  are  slightly  yellowish  white,  spotted  and 
blotched  with  reddish  brown,  and  little  reduced  at  the  smaller  end. 
The  measurement  of  two  eggs  from  one  nest  were  72  by  50  mm.  and 
74  by  50  mm.,  and  of  two  from  another  nest,  71  by  47  mm.  and 
72  by  47  mm.  These  are  smaller  than  the  dimensions  given  by 
D'Qrbigny  (83  by  54  mm.).  The  photograph  (pi.  53,  fig.  3)  showB  two 
young  birds  with  whitish  down  and  blackish  bills  fairly  well  con- 
cealed against  the  rock  beneath  a  barely  overhanging  ledge. 

THE  CHIROTE. 

The  small  "chirote,"  Oindodes  tacaanowskii  Berlepsch  and 
Stolzmann,  is  of  particular  interest  as  the  only  land  bird,  beside  the 
condor  and  the  buzzard,  observed  on  any  of  the  islands.  They  were 
seen  only  on  islands  of  the  south — the  Chinchas — and  the  Isla  Vieja 
at  Independencia  Bay. 

Our  camp  on  the  north  island  of  the  Chincha  group  was  located 
on  a  small  crescent-shaped  bit  of  beach  between  the  water  and 
the  cliffs,  where  the  chirotes  were  regularly  seen  flying  back  and 
forth  from  the  cliff  to  the  beach.  Their  nests  were  not  observed, 
but  the  time  was  early  winter  of  the  southern  hemisphere — June, 
1907.  In  the  gonads  of  a  specimen  taken  the  eggs  were  distinguishable 
only  with  a  lens.  The  stomach  contained  sand  and  bits  of  shells  of 
Gastropods  and  Lamellibranohs. 

The  lively  Cinclodcs  recalls  both  the  Wheatear  and  Dipper,  as  it  runs  with  upturned 
tail  from  stone  to  stone,  takes  short  low  flights,  or  hunts  for  crustaceans,  mollusks,  and 
insects  in  the  water,  equally  happy  on  the  streams  of  the  Andes  or  the  desolate  lake 
tides  of  Patagonia.  The  note  is  a  sharp  trill,  while  three  eggs  are  laid  on  a  bed  of  grass 
and  fur  in  holes.1 

It  is  believed  that  this  is  the  first  record  of  this  bird  from  the 
Peruvian  Islands.  Cinclodes  belongs  to  the  family  Furnariidae 
peculiar  to  the  neotropical  region. 

THE  SEA  LIONS  IN  RELATION  TO  THE  BIRDS. 

Two  kinds  of  "lobos"  are  distinguished  on  the  Peruvian  coast — 
"lobos  ordinarios"  and  "lobos  finos,"  or  "lobos  de  dos  pelos" 
(ordinary  "lobos"  and  Jin*  "lobos"  or  "lobos"  with  two  coats).    This 

i  A.  H.  Evans,  in  the  Cambridge  Natural  History. 
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distinction  corresponds  to  sea  lions  and  fur  seals.  I  did  not  observe 
the  fur  seal,  but  from  the  uniformity  of  local  accounts  I  would  assume 
that  it  occurs  in  small  numbers  as  far  north  as  the  peninsula  of 
Paracas. 

The  sea  lion,  Otaria  jubata,  oocurs  fairly  abundantly  along  the 
entire  coast.  There  is  scarcely  an  island  of  any  size  without  its 
"loberia"  or  rookery  of  sea  lions.  Naturally,  this  animal  has  some 
relation  to  the  birds.  Many  persons  have  charged  them  with  being 
very  destructive  of  the  guano  birds.  Some  years  ago  the  capture  of 
lobos  in  Peru  was  permitted  and  it  was  found  that  the  value  of  the 
hides  and  oil  was  sufficient  to  make  the  industry  profitable.  Sub- 
sequently this  fishery  was  stopped  by  governmental  prohibition, 
chiefly  because  of  the  extensive  use  of  dynamite,  but  partly  because 
it  was  suggested  by  some  persons  that  the  lobos  rendered  an  important 
and  necessary  service  to  the  birds  in  herding  the  fishes,  driving  them 
to  the  surface,  or  demoralizing  them,  and  consequently  making  it 
easier  for  the  birds  to  obtain  their  food.  These  questions  were  of 
particular  interest  and  it  was  consequently  kept  in  view  to  note  such 
observations  as  might  bear  on  them. 

To  the  sea  lions  has  also  been  ascribed  some  importance  as  pro- 
ducers of  guano;  in  fact,  the  literature  of  the  subject  almost  invaria- 
bly attributes  Peruvian  guano  to  the  "birds  and  sea  lions/'  Some 
definite  observations  were  made  on  this  point,  and  it  may  not  be 
inappropriate  to  refer  to  them  briefly  and  before  proceeding  to  the 
proper  subject  of  the  section,  in  order  to  establish  more  precisely 
the  significance  of  the  birds  in  relation  to  the  valuable  deposits  of 
guano. 

THE  SEA  LION  AS  A  PRODUCER  OF  GUANO. 

It  is  well  known  that  there  have  been  deposits  regarded  as  lobo 
guano,  deposits  which  may  have  been  entirely  guano  of  lobos,  or  a 
mixture  of  the  guanos  of  lobos  and  of  birds.  That  the  lobos  now 
produce  ^  very  insignificant  amount  of  available  guano  seems  to  be 
the  unanimous  opinion  of  those  most  practically  concerned  with  the 
guano  industry.  I  have  observed  a  good  many  hauling  grounds  of 
sea  lions  between  Paita  and  Independencia,  but  have  usually  found 
that  the  rocks  were  clean.  The  resting  grounds  were,  as  a  rule,  on 
the  rocks  close  to  the  water,  and,  as  the  sea  lions  floundered  and  slid 
over  the  rocks  going  into  and  out  of  the  water,  they  swept  away 
with  them  not  only  their  own,  but  also  such  guano  of  birds  as  may 
have  been  in  the  way.    The  rocks  are  thus  left  smooth  and  slippery. 

Some  exceptions  must  be  made.  A  small  island  was  visited  in 
1907  off  the  Punta  Loberia,  just  above  Cerro  Azul,  where  there  had 
been  a  recent  deposit  of  "lobo  guano/7  According  to  the  best 
information  that  could  be  obtained,  this  island  was  cleaned  of  guano 
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10  years  before  and  was  not  worked  afterwards  until  the  season  of 
1906.  During  two  years  there  were  removed  in  all  something  over 
3,000  tons.  If  this  information  is  correct,  this  guano  was  deposited 
during  a  period  of  10  years,  and  at  the  average  rate  of  300  tons  a 
year.  This  is  on  the  supposition  that  the  island  was  really  cleaned 
10  years  before,  though  it  is  probable  that  it  was  not  cleaned  then 
with  the  same  thoroughness  with  which  islands  are  swept  now. 

The  guano  was  different  in  appearance  and  odor  from  that  of  birds, 
an  abundance  of  hair  being  especially  noticeable.  There  was  an 
enormous  quantity  of  skeletons  and  skins  of  lobos,  many  of  which 
perhaps  had  been  left  on  the  island  when  it  was  last  cleaned  of  guano. 
Although,  except  for  the  hairs  and  bones,  it  was  largely  pure  manure 
(with  only  8  per  cent  of  sand),  there  was  scarcely  any  odor  of  am- 
monia.   The  color  was  brown  to  black  and  somewhat  greasy. 

Analyses  of  two  samples  of  guano  taken  from  different  places  on 
this  island,  as  made  by  Mr.  H.  H.  Bunting,  chemist  of  the  Peruvian 
Corporation,  are  given  in  the  first  two  columns  of  the  following  table: 


(1)  "Sea- 
lion 
guano,*' 
CerroAiui 


(2)  "8oa- 

tton 

guano," 

Cerro  AauL 


(3)  "Sea- 
lion 
guano," 
Lobos  de 
Afuera. 


(4)  "Sea- 
lion 
guano," 
Pure  sea- 
Uoof 


Moisture 

Sand 

(a)  Organic  matter. 

(6)  Phosphoric  add 

Alkali,  salts,  etc 

ei)  Containing  nitrogen 
dual  to  ammonia 

(b)  Equal  to  trlcalcio  phosphate 


29.40 
8.22 
17.74 
W.W) 
27.84 


23.40 
8.05 
18.86 
19.88 
29.81 


8.32 

LIS 

48.43 

16.89 

25.21 


43.96 
.40 
18.94 
16.34 
20.36 


100.00 

2.86 

3.47 

36.67 


100.00 
3.21 
3.89 

48.41 


100.00 
7.90 
9.59 

86.87 


100.00 

2.33 

2.83 

85.67 


The  presence  of  some  feathers  suggested  a  degree  of  participation 
by  birds  in  forming  the  deposit,  but  the  low  nitrogen  value  proves 
that  the  part  of  birds  was  inconsiderable. 

Another  small  island,  in  the  Lobos  de  Afuera  group,  contained  a 
deposit  of  mixed  lobo  and  bird  guano,  the  high  proportion  of  nitro- 
gen indicating  a  substantial  proportion  of  bird  guano.  The  analysis 
is  given  in  the  third  column  of  the  table  of  analyses. 

The  latter  deposit  had  been  formed  in  a  more  humid  climate 
(Lobos  Island)  than  the  other  (Cerro  Azul),  so  that  the  guano  would 
naturally  have  suffered  more  deterioration;  yet  the  nitrogen  content 
was  higher  and  there  was  other  reason  to  suspect  that  birds  had 
contributed  to  the  formation  of  the  deposit.  In  order  to  ascertain 
just  what  was  the  nature  of  the  fresh  lobo  guano  unmixed  with  that 
of  bird,  several  portions  of  fresh  faeces  were  taken  and  mixed  to  form 
one  sample,  which  was  dried,  bottled,  and  analyzed.  The  result  is 
shown  in  the  fourth  column.  The  nitrogen  figure  is  even  lower  than 
the  samples  taken  from  the  beds  at  Cerro  Azul,  but  after  allowance 
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is  made  for  the  varying  proportions  of  moisture  in  the  total,  it  will 
be  found  that  the  proportion  of  nitrogen  to  solid  matter  is  almost 
exactly  the  same  in  the  pure  guano  as  in  the  two  Cerro  Azul  samples. 
From  the  most  elementary  principles  of  mammalian  physiology 
it  is,  of  course,  to  be  inferred  that  the  nitrates  would  be  absent  from 
the  guano  on  account  of  being  excreted  with  the  urine  and  in  a  form 
subject  to  loss  both  by  evaporation  and  seepage.  From  all  observa- 
tions it  is  safe  to  say  that  the  sea  lions  should  not  be  credited  with 
any  significant  part  in  the  formation  of  the  guano  deposits,  both 
on  account  of  the  small  amount  deposited  by  them  in  secure  places 
and  because  of  the  low  nitrogen  value  of  the  guano. 

THE  SEA  LION  AS  ENEMY  AND  COMPETITOR  OF  THE  BIRDS. 

The  suggestion  that  the  sea  lions,  as  great  consumers  of  fish,  have 
caused  a  serious  diminution  in  the  food  supply,  and  consequently  in 
the  abundance  of  birds,  may  be  briefly  dismissed.  Sea  lions  are,  of 
course,  competitors  of  the  birds  in  the  search  for  food,  but  the  sea 
lions  and  birds  have  existed  together  for  untold  ages,  and  there  is 
entirely  wanting  any  evidence  of  suffering  on  the  part  of  the  birds 
for  want  of  food.  On  the  contrary,  I  was  invariably  impressed  with 
the  comparatively  brief  portion  of  the  day  occupied  by  the  cormorants 
and  pelicans  in  the  search  of  food,  and  the  correspondingly  consid- 
erable proportion  of  the  time  which  they  spend  upon  the  islands. 
There  is  every  reason  to  believe  that  these  birds  are  not  nearly  up  to 
the  maximum  number  which  might  exist  upon  the  normal  food 
supply,  and  the  deficiency  is  without  any  question  attributable  to 
the  molestation  of  the  rookeries  during  the  past  60  years. 

That  the  sea  lions  will  destroy  birds  at  times  is  indisputable. 
Many  persons  with  long  experience  on  the  islands  mentioned  having 
seen  the  sea  lions  eat  the  birds  or  tear  them  open  for  the  fish  con- 
tained within.  Many  of  these  observations  are  perhaps  made  under 
abnormal  circumstances  when  helpless  birds  are  forced  into  the  water. 
However,  I  had  the  rare  opportunity  to  witness  the  killing  of  a  pelican 
by  a  sea  lion,  and  the  incident  is  worthy  of  description.  It  should  be 
mentioned  that  this  was  near  an  abandoned  island,  so  that  there  was 
no  known  unusual  circumstance  to  demoralize  the  bird. 

When  first  seen  the  lobo  had  taken  the  bird  apparently  by  the  legs. 
He  dragged  it  about  a  little  and  then  by  an  arched  dive  carried  his 
captive  completely  out  of  view  under  the  water.  After  a  few  seconds 
they  were  up  again.  This  action  was  repeated  several  times,  the  lobo 
evidently  endeavoring  to  get  a  good  hold  with  his  jaws  on  the  belly 
of  the  bird,  protected  by  its  very  thick  covering  of  feathers.  At  first 
the  pelican  made  so  little  struggle  that  I  should  have  thought  it  dead, 
but  that  the  neck  was  held  quite  erect.  It  seemed  thoroughly 
demoralized,  but,  after  the  third  dive,  began  to  fight  the  lobo  with 
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its  big  bill.  The  defense  was  quite  useless.  It  was  carried  below 
the  surface,  and  when  it  appeared  again  its  helpless  condition  and 
the  blood  in  the  water  showed  that  the  fight  was  finished.  The  lobo 
was  tearing  off  the  meat  from  the  belly  and  the  water  about  was  red. 
He  continued  tearing  his  prey  until  our  boat  could  arrive  and  take 
the  mutilated  body.  This  was  subsequently  photographed.  The  skin 
and  feathers  of  the  whole  lower  part  of  the  body,  with  the  meat,  some 
of  the  bone,  and  the  entrails,  had  been  torn  away.  As  the  lobo  was 
still  tearing  at  the  alcatraz  when  it  was  taken,  it  is  evident  that  the 
meat  of  the  bird,  and  not  simply  the  fish  within,  was  the  object  of 
the  attack.  On  another  occasion  I  found  floating  in  the  water  a  bird 
mutilated  in  similar  fashion.  It  was  evident,  however,  that  these 
cases  were  so  rare  that,  so  far  as  the  birds  were  concerned,  no  serious 
destructive  effect  could  be  charged  to  the  sea  lions. 

Reference  has  been  made  previously  to  the  evident  fear  of  large 
animals,  such  as  porpoises  and  sharks,  manifested  by  a  tamed  pelican. 

THE  ALLEGED  COMMENSAL  RELATION  OF  SEA  LIONS  AND  BIRD8. 

It  is  undoubtedly  an  advantage  to  the  birds  that  larger  animals 
demoralize  the  schools  of  small  fish  and  keep  them  at  the  surface. 
Yet  I  was  not  able  to  see  the  same  close  relation  in  this  way,  between 
useful  birds  and  seaHons,  as  between  birds  and  bonitoes.  Fre- 
quently, there  have  been  opportunities  to  observe  a  school  of  ancho- 
betas  pursued  by  bonitoes  below  and  birds  above.  As  one  watches 
such  as  assembly  of  fishes  and  birds  appear  from  the  distance  on  the 
one  side,  pass  and  disappear  again  on  the  other,  the  thousands  of 
small  fish  breaking  the  surface  as  the  bonitoes  leap  among  them  and 
the  cloud  of  birds  plunging  and  diving,  one  is  left  with  little  doubt 
as  to  the  benefit  that  the  guano-producing  birds  may  derive  from  the 
bonitoes.  In  regard  to  sea  lions,  porpoises,  and  sharks,  this  relation 
is  not  so  clear.  The  small  birds  which  pick  their  food  from  the  sur- 
face without  necessarily  going  into  the  water,  such  as  the  terns  and 
sea  gulls,  may  frequently  be  seen  hovering  over  and  following  the  sea 
lions  for  advantage  in  capturing  small  fish.  There  is  no  doubt  as  to 
the  benefit  they  derive,  although  such  fowl  are  not  valued  from  the 
economic  side.  The  chief  birds,  the  "guanay"  and  the  pelican,  as 
well  as  the  gannet,  take  their  fish  by  going  into  the  water,  and  it  is 
probable  that  fear  of  the  sea  lions  and  other  large  animals  would  deter 
these  forms  from  dropping  into  the  sea  close  about  such  animals.  For 
several  minutes  I  have  watched  pelicans  and  gannets  circle  over  a 
school  of  anchobetas  without  a  plunge,  until  I  supposed  that  the 
birds  could  not  be  hungry,  for  the  fish  were  breaking  the  surface  in  a 
dozen  places  and  were  easy  of  access;  then  suddenly  they  began  to 
make  their  headlong  plunges  from  the  air.  It  is  difficult  to  apply 
any  other  explanation  for  the  delay  than  that  a  preliminary  recon- 
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noissance  is  necessary  in  order  to  ascertain  what  other  animals  are 
after  the  fishes.  With  many  opportunities  for  observation,  I  observed 
the  large  birds  feed  from  schools  of  fish  that  I  knew  to  be  pursued  by 
lobos  only  where  the  school  was  an  immense  one,  and,  therefore, 
where  there  could  be  little  to  fear  from  the  sea  lion. 

There  is  yet  another  point  of  view  from  which  some  light  may  be 
be  gained.  If  the  lobos  are  of  especial  value  to  the  birds  we  might 
expect  to  find  some  direct  relation  between  birds  and  lobos  in  their 
distribution.  Are  the  birds  found  in  greatest  abundance  where  the 
lobos  are  most  numerous  t 

At  the  islands  of  Lobos  de  Tierra  there  were  observed  considerable 
numbers  of  birds,  but  not  a  large  number  of  lobos,  although  one  out- 
lying island,  occupied  around  its  base  by  sea  lions,  was  crowned  with 
a  rookery  of  guanays.  At  Lobos  de  Afuera  the  birds  were  still  more 
numerous,  especially  pelicans,  but  sea  lions  were  comparatively  few. 
Macabi  Island  was  almost  without  birds,  but  was  surrounded  by 
populous  loberias.  At  Guafiape  there  were  a  great  many  gannets, 
but,  at  the  time  of  my  visit,  few  other  birds.  There  were  consid- 
erable numbers  of  sea  lions.  In  the  Bay  of  Chimbote  there  were  not 
many  birds,  but  an  abundance  of  lobos.  In  the  Chincha  and  Bal- 
lestas  Islands,  the  only  island  which  had  practically  no  nesting 
ground  was  the  middle  island  of  the  Chinchas,  and  this  was  the  island 
about  which  were  found  the  greatest  number  of  lobos.  San  Gallan 
showed  few  birds,  but  some  large  loberias.  In  the  region  of  the 
Bahla  de  Independencia,  with  its  islands  of  Vieja  and  Santa  Rosa, 
sea  lions  are  very  abundant,  while  birds  are  practically  absent.  Only 
the  small  terrecle  was  abundant  at  Santa  Rosa,  and  this  is  the  kind 
of  bird  that  may  derive  much  help  from  the  lobos,  because  they 
barely  strike  the  surface  of  the  water  as  they  take  their  fish,  but 
they  produced  little  guano. 

In  almost  every  case  the  disappearance  of  the  birds,  or  their 
decrease  in  numbers,  is  largely  due  to  the  way  they  have  been  treated 
by  man,  although  the  sea  lion  may  have  formed  a  part  of  the  unfav- 
orable condition.  For  example,  at  such  a  place  as  the  Santa  Rosa 
Islands,  it  is  probable  that  the  sea  lions  did  not  accomplish  great 
harm  to  the  birds  until  the  working  of  the  islands  began.  Immature 
birds  that  could  fly  from  the  land,  but  could  not  rise  from  the  water, 
into  which  they  had  been  driven  by  man,  would  fall  an  easy  prey  to 
the  sea  lions.  It  is  very  natural  that  the  birds  would  abandon  those 
points  where  they  were  pursued  both  on  land  and  on  the  water, 
sooner  than  those  where  their  enemies  were  only  on  the  land. 

The  conclusions  arrived  at  from  all  observations  were:  (1)  That 
the  sea  lion  as  a  producer  of  guano  was  not  of  sufficient  value  to 
require  its  protection;  (2)  that,  as  regards  the  relation  between  the 
sea  lions  and  the  birds,  the  evidence  did  not  indicate  that  the  sea 
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lions  were  either  of  much  benefit  or  of  very  significant  injury;  (3) 
that  when  the  good  was  balanced  against  the  harm,  the  difference 
could  not  be  sufficiently  great  either  way  to  demand  the  destruction 
of  the  sea  lions,  on  the  one  hand,  or  the  absolute  protection  of  them, 
on  the  other. 

The  sea  lions  are,  of  course,  destructive  to  fishing  apparatus  and 
even  to  fish  when  in  nets  or  on  the  hooks.  It  was  recommended  to 
the  Government  that  a  limited  catch  be  permitted,  the  use  of  dyna- 
mite to  be  prohibited,  and  the  number  to  be  taken  in  any  locality  to 
be  restricted,  with  a  view  to  the  preservation  of  the  species  and  pro- 
motion of  the  industry. 

BIRDS  OF  THE  CHINCHA  ISLANDS  IN  THE  PAST  AND  THE  PRESENT. 

On  becoming  acquainted  with  the  guano  islands  on  the  coast  of 
Peru  it  seemed  to  me  rather  surprising  that  it  should  have  been  sup- 
posed and  so  frequently  stated  in  works  of  reference  that  the  chief 
guano-producing  bird  was  the  Svla  variegata,  or  "  piquero."  Tschudi, 
in  fact,  selected  this  bird  for  experiment  and  found  that  it  produced 
3£  to  5  ounces  of  guano  a  day.  It  was  assumed  at  first  that  Tschudi 
had  been  misled  by  the  fact  that  these  birds  are  exceedingly  abundant 
and  by  their  conspicuousness  in  the  harbors,  where  their  precipitous 
and  graceful  plunges  must  attract  the  attention  of  any  observer. 
But  how  could  he  have  overlooked  those  long  black  streaming  clouds 
of  "guanays"  (Phalacrocorax  lougainvillei)  which  lie  low  over  the 
water  for  miles  ? 

Stating  briefly  the  conditions  as  they  were  in  1906  to  1908,  the 
"guanay"  is  by  far  the  most  important  producer  of  guano,  while  the 
pelican  is  second,  and  the  other  birds  fall  far  behind.  In  June  there 
were  15  acres  of  guanays  on  the  south  island  of  the  Chinchas  (lati- 
tude 14°),  and  two  months  later  the  extent  of  the  flock  was  probably 
well  over  20  acres.  I  saw  no  other  flock,  neither  of  cormorants  nor  of 
any  other  species,  to  compare  to  this  one,  and  there  were,  besides, 
many  smaller  aggregations  of  guanays  on  various  islands.  North  of 
Independencia,  at  least,  this  was  the  chief  guano-producing  bird, 
except  in  the  north,  at  the  Lobos  Islands,  where  the  pelican  took 
first  rank.  Even  at  the  Lobos  de  Tierra  there  was  a  large  flock  of 
guanays.  The  scarlet-foot  cormorant,  or  so-called  "pa to  de  mar" 
(sea  duck),  PhaUtcrocvrax  gaimardi,  is  one  of  the  most  common  birds 
along  the  coast  south  at  least  of  Guafiape,  but,  from  its  habit  of 
nesting  on  the  cliffs  and  in  the  caverns,  is  of  no  value  as  a  producer. 
And  the  same  may  be  said  of  the  less  abundant  black  cormorant,  or 
cuervo  de  mar,  P.  vigua.  The  bird  next  in  rank  to  the  pelican 
is  the  piquero,  Svla  variegata.  The  small  diving  petrel,  Pdecanoides 
gwrnoti,  deserves  consideration  from  its  abundance  in  certain  locali- 
ties and  from  the  supposed  value  of  its  guano.    The  penguin,  Sphe- 
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niscus  humboldtii  Meyen,  found  from  Lobos  de  Afuera  southward, 
is  not  now  sufficiently  abundant  to  count,  economically  speaking. 
Other  birds,  such  as  the  gulls,  and  terns,  are  very  numerous,  but  for 
various  reasons  they  are  of  quite  secondary  economic  significance. 

It  will  be  of  interest  now  to  compare  the  accounts  of  previous  ob- 
servers. Unfortunately  few  of  the  naturalists  who  have  made  col- 
lections and  observations  on  the  Peruvian  coast  actually  made  visits 
to  the  guano  islands  and  left  records  of  their  observations.1  If  we  go 
back  to  Humboldt,  we  find  his  statement  (as  quoted  by  Raimondi 
and  others)  that  the  Chincha  Islands  were  occupied  by  a  multitude  of 
birds,  especially  "ardeas"  and  "fenicopteros"  (herons  and  flamin- 
goes), a  statement  which  it  would  indeed  be  difficult  to  credit. 
Since  he  also  states  that  these  birds  have  not  in  the  course  of  three 
centuries,  been  able  to  produce  more  than  a  thickness  of  4  or  5  lines 
of  guano  (whereas  in  fact  many  times  this  thickness  is  deposited  in 
one  year),  we  must  believe,  either  that  Humboldt  wrote  from  in- 
formation received  at  second-hand,  or  else,  as  Raimondi  suggests, 
that  the  presence  of  the  birds  mentioned  was  a  chance  observation. 
In  any  event  we  must  neglect  this  account. 

»  The  earliest  published  reference  to  the  guano  birds  is  found  in  OarcOlaao  do  la  Vega,  who  made  no 
mention  of  the  varieties  of  birds  contributing  to  the  guano  deposits.  His  record  is  however,  of  great  interest 
and  importance,  not  only  for  its  historical  value,  but  because  of  its  definite  recognition  of  the  significance 
of  contemporary  birds  as  agents  in  guano  production.  This  native  historian  possessed,  of  course,  a  more 
accurate  knowledge  of  conditions  and  a  more  intimate  experience  with  things  concerning  Pern  than  Hum- 
boldt, who,  though  he  must  be  credited  with  the  principal  pert  in  directing  the  attention  of  the  world  to  the 
possibilities  of  the  guano  deposits,  yet  seems  to  have  been  responsible  not  only  for  manifestly  incorrect 
statements  regarding  the  birds,  but  for  establishing  for  the  time  being,  the  erroneous  and  unfortunate 
impression  that  the  deposits  were  of  a  merely  fossil  nature  and  unreplentehable.  Had  Humboldt  given 
correct  information  it  might  earlier  have  been  recognized  that  it  was  commercially  useful  to  protect  the 
birds  as  was  done  in  the  time  before  the  conquest.  Garcillasso  de  la  Vega's  record  is  of  sufficient  interest  and 
relevance  to  be  given,  as  quoted  and  translated  from  Raimondi: 

"  By  the  seaooast  from  below  Arcquipa  as  far  as  Tarapaca,  which  is  above  200  leagues,  they  use  no  other 
manure  but  such  as  is  derived  from  the  marine  birds,  which  live  along  the  entire  coast  of  Peru,  large  and 
small,  and  which  go  in  flocks  of  a  size  that  is  incredible  if  they  are  not  seen.  They  breed  upon  the  unin- 
habited islands  which  occur  along  that  coast;  and  so  much  is  the  excrement  which  they  leave  upon  them 
that  this  likewise  is  incredible.  The  mounds  of  manure  appear  from  a  distance  as  snowy  mountains.  In 
the  time  of  the  Inca  kings  such  vigilance  in  guarding  the  birds  was  maintained  that,  at  the  time  of  breeding 
It  was  forbidden  to  anyone  to  enter  on  those  islands,  under  penalty  of  death,  in  order  that  they  might  not 
disturb  nor  drive  them  from  their  nests.  Neither  was  it  permitted  to  kill  them  at  any  time  within  or  with- 
out the  islands,  under  like  penalty. "  (Antonio  Raimondi:  El  Peru.  Vol.  4,  p.  489.  See  also:  The  Royal 
Commentaries  of  Peru  in  two  parts:  written  originally  in  Spanish  by  the  Inca  Garcilasso  de  la  Vega  and 
rendered  into  English  by  Sir  Paul  Rycaut,  Kt.,  London,  1688.   Part  1,  Book  5,  Chapter  8,  p.  135). 

It  is  remarkable  that  the  rulers  of  Peru  in  the  days  before  the  conquest  should  not  only  have  realised 
that  the  birds  must  receive  protection,  but  that  they  should  have  seen  the  necessity  of  adopting  for  this 
purpose,  such  an  economic  system  in  the  exploitation  of  deposits  as  has  in  recent  years  been  recommended 
to  the  Government  of  Peru.  (See  the  writer's  article  in  Science,  cited  on  p.  440  above.)  For  the  Inca  goes 
on  to  say: 

"  Every  island  was  by  order  of  the  Inca  assigned  to  such  and  such  provinces,  and  if  the  island  were  very 
large,  then  two  or  three  of  them  divided  the  soilage,  the  which  they  laid  up  in  separate  heaps,  that  so  one 
province  might  not  encroach  on  the  proportion  allotted  to  the  other;  and  when  they  came  to  make  their 
division  to  particular  persons  and  neighbors,  they  then  weighed  and  shared  out  to  every  man  the  quantity 
he  was  to  receive;  and  it  was  felony  for  any  man  to  take  more  than  what  belonged  to  him,  or  to  rob  or  steal 
it  from  the  ground  of  his  neighbor,  for  in  regard  that  every  man  had  as  much  as  was  necessary  for  his  own 
lands,  the  taking  a  greater  quantity  than  what  belonged  to  him,  was  Judged  a  crime,  and  a  high  offence; 
for  that  this  sort  of  birds  dung  was  esteemed  precious,  being  the  best  improvement  and  manure  for  land  in 
the  world.  Howsoever,  in  other  parts  of  that  coast,  and  in  the  low  countries  of  Atica,  Atiquipa,  Villacori, 
Malla,  and  Chillca,  and  other  Valleys,  they  dung  their  grounds  with  the  heads  of  a  small  flan,  like  our 
pilchards,  and  with  no  other  soilage."  (Royal  Commentaries,  p.  ltt.) 
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Tschudi,  however,  seems  to  have  visited  the  Ghincha  Islands  (and 
others)  and  he  mentions  several  species  as  important. 

Guano  ia  formed  of  the  excrements  of  different  birds,  as  mews,  divers,  sheerbeaks, 
etc.;  but  the  species  which  I  can  name  with  more  precision  are  the  following:  Larut 
modestui  Tschudi  [gull];  Rkincops  nigra  Linnaeus  [skimmer];  Ploiu$  ankinga  Linnaeus 
[snake-bird];  Peleeanua  thoyut  Molina  [pelican];  Pholocrocorox  goimardi  [patillo] 
and  aUrigula  [guanay]  Tschudi;  (Pelecanu*  gcrimardi  Lesson,  Carbo  albigula  Brandt), 
chiefly  the  Sula  variegata  (Tschudi),  [gannet].1 

I  have  inserted  the  common  names.  As  previously  indicated,  he 
placed  special  emphasis  upon  the  gannet. 

When  a  gentleman  of  many  years  experience  on  the  islands, 
speaking  to  me  of  the  great  diminution  in  number  of  birds,  especially 
pelicans,  during  the  period  of  his  acquaintance  with  the  islands, 
added  that  the  "guanayB,"  however,  were  by  no  means  so  abundant 
in  the  earlier  years,  it  seemed  that  the  discrepancy  between  old  ac- 
counts and  actually  existing  conditions,  as  regards  this  species,  might 
be  due  to  local  or  regional  movements  of  the  birds.  This  inference  is 
borne  out  by  Tschudi's  explicit  statement  in  another  work  *  that  he 
encountered  the  guanay  more  often  on  the  south  coast  in  the  region 
of  Arica  and  Islay  (17°  and  18°  S.).  Paz  Soldan,*  writing  in  1862 
(and  apparently  following  Raimondi)  does  not  single  out  the  cormo- 
rant for  special  mention  in  his  account  of  the  Chincha  Islands  (p.  44); 
but  in  treating  of  the  guano  of  the  southern  province  of  Tarapaca  he 
refers  particularly  to  "the  birds  that  produce  it,  which  they  call  in 
Quichua  Hvanay"  (p.  521,  translated). 

Raimondi's  account,  however,  seems  to  offer  a  better  basis  for 
comparison.4  He  spent  40  days  on  the  Chincha  Islands  (evidently 
in  1855)  and  his  notes  should  be  correct  for  the  time.  He  lists  two 
cormorants  (baugamvillei  and  goimardi)  with  this  remark,  which  is 
not  true  now  as  applied  to  the  former  species  (translated) : 

It  appears  that  the  Oarbos  do  not  contribute  much  to  the  formation  of  guano,  since 
they  live  almost  always  on  the  more  rugged  places  and  in  the  clefts  of  the  rocks,  so 
that  the  guano  they  produce  generally  falls  into  the  water.* 

We  must  believe  that  the  guanays  were  not  occupying  the  Chincha 
Islands  "in  mass"  in  the  times  of  Tschudi's  or  Raimondi's  visits 

1  J.  J.  von  Tschudi.  Travels  in  Pern  during  the  years  1888-1842.  Translation  by  Thorn artna  Ross, 
New  York,  1862,  p.  188.  (The  guano  industry  had  no.impoftance  in  Tschudi's  day  and  it  does  not  appear 
that  Tschudi  was  correctly  informed  as  to  the  general  conditions,  though  his  observations  are  doubtless 
correct  for  certain  points  visited.] 

>  Ttahudi,  J.  J.  von.  Untersuohungen  fiber  die  Fauna  Peruana,  2  vols.  St.  Gallon,  1844-46.  Section 
"Ornitbologie"  in  second  volume,  p.  814. 

*  Pas  Soldan,  D.  D.  Mateo.  Geographia  del  Peru,  obra  postuma  del  D.  X>.  Mateo  Pas  Soldan,  corregida 
yamnentadaporsuhermano,  Mariano  Felipe  Pas  8otdan.  2  volumes,  Paris,  1862, 1888. 

*  Raimondi,  A.  Memoir©  sur  le  huano  des  isles  do  Chincha  et  les  oiseauz  qui  le  produisent.  Comp.  rend, 
Acad.  Scl.,  vol.  42.  Paris,  1866. 

Raimondi,  Antonio.  "Apuntossobcealluianoysobralasaveso^loprodncen.''  The  paper  is  undated, 
as  published  posthumously  in  the  fourth  volume  (pp.  487-496)  of  Raimondi's  "  £1  Peru,"  Lima,  1902  (cited 
on  p.  469  above).  It  appears  to  have  been  originally  published  in  1874,  in  El  8iglo,  ano  1,  Nos.  1  and  2, and 
to  be  based  upon  the  article  in  the  Compte  Rendus,  previously  cited. 

*  Raimondi,  A.    1902  [1874]  El  Peru,  p.  494. 


Digitized  by 


Google 


508  PROCEEDINGS  OF  THB  NATIONAL  MUSEUM.  ™l.  M. 

(1842  and  1855).  It  is  possible  but  hardly  probable  that  they  were 
on  other  islands  of  the  immediate  region  at  that  time.  It  is  to  be 
remarked  that  the  south  islands,  which  seems  best  suited  to  the 
guanay,  was  unoccupied  at  that  time  by  guano  workers,  and  was, 
according  to  his  statement,  the  chief  home  of  the  penguin  (which  is 
more  easily  disturbed  by  intruders  than  the  guanays),  and  that  it  was 
besides  abundantly  populated  with  diving  petrels. 

Raimondi's  remarks  regarding  the  relative  abundance  of  the  several 
species  of  birds  (except  as  regards  the  guanay)  may  be  approxi- 
mately true  to-day.  Plotus  and  Rhyncops,  he  says,  are  very  rare. 
Of  resident  birds  ("sedentarias")  those  which  most  abounded  in  the 
order,  in  which  he  named  them,  were  the  pelican,  the  gannet,  the 
gull  (L.  modestus)  the  penguin,  and  the  diving  petrel.  It  is  evident, 
then,  that  these  islands  were  simply  preempted  by  other  species, 
then  vastly  more  abundant  than  now;  accordingly,  the  guanays 
found  more  living  room  at  other  places,  especially,  by  Tschudi's 
account,  in  regions  much  further  south.  In  later  years  the  species 
formerly  dominant  have,  in  consequence  of  the  more  extensive 
industrial  activities  on  the  islands,  either  diminished  in  numbers  or 
been  driven  to  other  nesting  grounds,  making  way  for  the  guanay — a 
species  which  is  less  sensitive  to  disturbance. 

In  regard  to  the  guanay,  then,  it  must  be  concluded  either  that  it 
has  greatly  increased  in  numbers  during  the  past  half  a  century,  or 
else  that  it  has  appeared  in  regions  where  it  was  not  formerly  a 
regular  habitant.  The  latter  is  by  far  the  more  probable  conclusion, 
for  its  ancient  common  name  would  indicate  that  it  was  recognized 
as  the  paramount  guano  bird  of  prehistoric  times,  as  it  is  of  the  present. 

The  Sulas,  Raimondi  stated  expressly,1  produce  more  guano  than 
the  pelicans  or  the  cormorants,  because,  besides  inhabiting  the  rugged 
places  they  cover  at  times  a  part  of  the  island  ("cubren  a  veces  la 
parte  de  las  islas").  This  statement  with  its  qualifying  phrase, 
"at  times/'  scarcely  confirms  Tschudi,  but  in  the  earlier  paper*  he 
says  "they  keep  themselves  in  the  interior  of  the  island."  As  these 
birds  in  their  present  abundance  find  adequate  nesting  ground  upon 
the  cliffs  and  comparatively  abrupt  slopes,  they  now  rarely  overflow 
onto  the  more  level  ground.  This  applies  not  only  to  the  Chinchas, 
but  to  the  entire  coast  as  observed.  We  are  perhaps  justified  in 
assuming  that  the  Sulas  have  diminished  considerably  in  numbers 
since  the  period  of  Tschudi's  or  that  of  Raimondi's  observations. 

The  penguin,  Spheniscus,  in  Raimondi's  time,  had  quite  abandoned 
the  north  island,  and  was  rarely  found  on  the  middle  (these  two  were 
being  worked),  but  were  in  "great  abundance"  on  the  south  island. 
These  helpless  penguins  are  now  in  vastly  reduced  numbers,  for, 
while  they  are  frequently  in  evidence  about  the  islands  of  the  Chincha 

i  Raimondi,  A.    El  Pern.  1902  (1874).       «  Raimondi,  A.   Le  haano  dm  hkm  de  Ghinoha,  18M. 
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region  and  in  the  Bay  of  Independencia,  60  is  the  largest  number  I 
have  seen  in  one  group. 

Another  striking  observation  of  Raimondi's  is  in  regard  to  the 
diving  petrel  or  "potoyunco"  (Pdecanoides  garnoti),  and  is  expressed 
as  follows  (translated) : 

Finally,  the  Puffinurias,  in  my  opinion  are  the  birds  which  produce  the  greater 
quantity  of  guano;  as  much  for  the  quantity  which  each  deposits,  as  for  the  incalculable 
number  which  inhabit  these  islands.  It  appears  also  that  these  birds  are  continually 
diminishing  in  the  north  island,  being  found  only  toward  the  southeast  part  of  the 
island;  while  on  the  middle  and  southern  islands  they  are  found  in  all  parts.  Like 
the  preceding  (Spheniscut  humboldtn)  they  live  under  the  guano  at  a  depth  of  1  or 
2  feet,  having  thus  with  their  galleries  mined  the  whole  southern  part  of  the  north 
island;  so  that  one  may  not  make  a  step  in  this  part  without  sinking  to  the  knees.1 

It  is  surprising  that  Raimondi  should  ascribe  to  the  penguin,  as 
well  as  to  the  diving  petrel,  the  habit  of  burrowing  under  the  guano. 

He  goes  on  then  to  describe  how  the  Chinese  peons  destroy  great 
quantities  of  these  birds,  taking  them  from  their  subterranean  nests 
and  preserving  the  meat  by  drying  in  the  sun.  This  unfortunate 
night  work  still  continues,  being  followed  not  only  by  the  laborers 
on  the  island,  but  by  the  fishermen  of  San  Andres  near  Pisco,  who 
make  a  practice  of  salting  the  birds  to  eat  or  to  sell  subsequently  at 
home. 

The  potoyuncos  are  now  found  on  all  islands  of  this  region,  but 
there  are  not  enough  left  on  the  islands  of  the  Ghincha  and  Ballestas 
groups  for  anyone  to  attach  especial  importance  to  the  amount  of 
their  guano  production.  Their  chosen  home,  at  the  time  of  my 
observations,  was  the  lofty  San  Gallan,  whose  long  hillsides  are  in 
many  places  undermined  by  the  crowded  burrows  of  these  little 
birds,  from  the  hard  saline  crust  at  the  base  of  its  sweeping  slopes 
up  to  the  grassy  summits  of  the  peaks  that  are  lost  to  view  in  the 
clouds.  Even  here,  much  as  one  may  be  impressed  by  the  com- 
parative abundance  of  these  interesting  birds,  or  by  the  persistence 
with  which  they  will  ascend  into  the  very  clouds  in  the  vain  endeavor 
to  find  a  safe  retreat  for  their  tunnels,  one  can  not  ascribe  to  them  a 
relatively  great  economic  value.  The  diving  petrels,  too,  we  must 
conclude,  have  been  greatly  reduced  in  numbers. 

Finally,  although  there  is  little  in  the  statements  of  the  writers 
mentioned  to  show  that  the  pelican  was  ever  much  more  abundant 
than  now,  I  had  too  much  testimony  from  various  sources,  and  too 
much  independent  evidence,  to  doubt  for  a  moment,  not  only  that 
this  bird  was  much  reduced  in  numbers,  but  that  it  was  tending 
toward  elimination  as  a  commercially  significant  guano  producer. 

As  bearing  upon  the  changes  of  aspect  in  the  bird  life  of  the  island 
reference  should  be  made  to  the  phenomenal  disappearance  of  some 


'  TUlmontH,  A.    El  Peru,  1902  (1S74),  p.  4W. 
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of  the  principal  species  of  birds  in  1911,  as  recorded  by  Forbes  l  and 
tentatively  attributed  to  a  possible  seismic  disturbance  of  unusual 
severity.  From  his  further  remarks  it  may  be  inferred  that  the 
birds  returned  in  full  numbers  before  his  observations  on  the  coast 
were  concluded. 

I  would  not  conclude  these  remarks  without  adding  the  hopeful 
note  that  under  the  vigorous  protection  which  Peru  must  sooner  or 
later  extend  to  its  sea  birds  in  defense  of  its  guano  and  agricultural 
industries,  an  opportunity  will  be  given  to  all  the  useful  species  to 
regain  as  best  they  can,  the  condition  of  abundance  determined  by 
the  conditions  of  their  natural  environment. 

*  See  citation  of  Forbes  papert  on  p.  487  and  p.  400,  «bore. 
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APPENDIX. 

LATITUDES  OF  PLACE8  MENTIONED  IN  THE  TEXT. 


Among  the  points  visited  by 
the  writer  those  mentioned  in  this 
paper,  with  their  approximate 
latitudes  indicated,  are  named  in 
the  following  list,  and  the  loca- 
tions of  the  principal  places  are 
shown  on  the  accompanying 
sketch  map  of  the  coast  of  Peru:  * 


3° 

W& 

.  Tumbee. 

5 

Paita. 

6 

30 

Loboe  de  Tierra  Island,  and 
islets. 

6 

56 

Eten. 

6 

57 

Loboe  de  Afuera  Islands,  East, 
and  West,  and  islets. 

7 

24 

Pacasmayo. 

7 

50 

Macabi  Island. 

8 

36 

Guafiape  Islands,  North  and 
South. 

9 

08 

Chimbote. 

11 

48 

Pescadores  Island. 

12 

Callao. 

12 

San  Lorenzo  Island. 

12 

20 

Pachacamac  Island. 

12 

30 

Chilca. 

12° 

48/8 

.  Asia  Island. 

13 

Punta  Loberia  and  islet. 

13 

Cerro  Azul. 

13 

40 

Pisco. 

13 

39 

Ghincha  Islands,  North,  Mid- 
dle, and  South,  with  islets. 

13 

40 

Blanca  Island. 

13 

44 

Ballestas  Islands,  North,  Mid- 
dle, and  South,  with  islets. 

13 

50 

San  Gallan  Island. 

13 

50 

Paracas  Peninsula. 

13 

59 

Zarate  Island. 

14 

16 

Vieja  Island,  Bay  of  Indepen- 
dencia. 

14 

16 

Santa  Rosas  Islands,  Bay  of  In- 
dependencia. 

17 

Mollendo. 

»  The  map  is  reproduced  by  oourtesy  of  the  Geo- 
graphical Review  published  by  the  American  Geo- 
graphic Society,  New  York  City. 
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Fig.  I.  Penquin,  Spheniscus  humboldti  Meyen.  from  Ballestas  Islands,  June, 

1907 
For  description  see  page  4ea 

Fiq.  2.  Albatross.  Diomedia  irrorata  Salvin.  Taken  Near  Lobos  de  Tierra 

Island,  January,  1908 

For  description  see  p*qe  461 

Fig.  3.  Nestlings  of  Turkey  Vulture,  CathartesTaura,  Lobos  de  Tierra 
Island,  December  14.  1907 

For  description  see  page  499 
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Fio.  I.  Nesting  Place  of  Dominican  Gull,  Larus  Dominican  us  Lichtenstein. 
lobos  de  tlerra  island.  january,  1908.  nest  of  sula  nebouxi  near 
Foreground 

For  description  see  p*qe  460 

Fig.  2.  Young  Pioueros.  Sula  varieqata  (Tschuci).  Lobos  de  Afuera  Island, 

March  25.  1907 

Fob  description  sec  page  467 


Digitized  by 


Google 


U.  S.   NATIONAL  MUSEUM  PROCEEDINGS.   VOL.   56     PL.   57 


Adult  and  Nestling  Piqueros,  Sula  variegata  (Tschudi),  Lobos  de  Afuera, 

March  22.  1907 


For  description  see  page  466 
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Nesting   Place  of  Piqueros,  Sula  varieqata   (Tschudi),  Guanape    Island. 

March  5.  1907 


For  description  ice  paoe  467 
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Nesting  Place  of  Piquero.  Sula  varieqata  (Tschudi),  Chincha  Islands, 

June  12,  1908 

For  description  see  paqe  467 
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2 

Fiq.  I.  Showing  Nesting  Habit  of  Sula  nebouxi  at  Lobos  de  Tierra  Island, 
January.  1908.    Adult  Birds 

For  description  he  page  471 

Fiq.  2.  Nests  of  Sula  nebouxi   Milne-Edwards.  Lobos  de  Tierra   Island. 


Note  different  stages  of  development  shown  by  the  two  nestlings  at  nest  in  foreground 
For  description  see  page  472 
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2 

Fiq.  I.  Youno  Pelicans  at  Nesting  Ground  on  Islet  off  North  End  of  East 
Island  of  Lobos  de  Afuera  Group.  March  28.  1907 

For  description  see  paoe  400 

Fig.   2.  Nests  of  Guanay.    Phalacrocorax   bougainvillei    (Lesson).   South 
Island  of  Chinchas.  July  12,  1908 

For  description  see  pace  476 
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REPORT  ON  A  SMALL  COLLECTION  OF  INDIAN  PARASITIC 

HYMENOPTERA. 


By  A.  B.  Gahan. 
Of  the  Bureau  of  Entomology,  United  Statu  Department  of  Agriculture. 


The  Hymenoptera  listed  and  described  in  the  following  pages  and 
belonging  to  the  superfamilies  Chalcidoidea  and  Serphidoidea  are 
part  of  a  lot  of  material  received  by  the  Bureau  of  Entomology  from 
Ramakrishna  Ayyar,  acting  government  entomologist,  Madras  Agri- 
cultural College,  Coimbatore,  Southern  India.  Most  of  it  is  reared 
material,  although  in  many  instances  the  name  of  the  host  insect  is 
unknown.  A  large  part  is  said  to  have  been  reared  from  galls  on 
various  plants  and  some  of  the  Eurytomids  may  prove  to  be  phyto- 
phagous. The  new  species  of  Bruchophaffus  will  without  much  doubt 
prove  to  be  a  destroyer  of  the  seeds  contained  in  the  pods  from 
which  it  was  reared. 

The  collection  as  a  whole  forms  an  interesting  addition  to  the  as 
yet  largely  unknown  Indian  fauna.  In  addition  to  the  forms 
described  here  this  lot  of  material  contained  a  number  of  species  of 
Eulophidae  and  Elasmidae  which  will  be  treated  separately  by  Mr. 
J.  C.  Crawford,  of  the  Bureau  of  Entomology,  who  has  cooperated 
with  the  writer  in  determination  of  the  entire  lot. 

Superfamily  CHALCIDOIDEA. 
Family  EURYTOMIDAE. 

BBCCHOPHAGU8  MELLIPE8,  mtm 


Agrees  nicely  with  the  generic  characterisation  by  Ashmead. 
Readily  distinguished  by  the  reddish  testaceous  legs  from  all  described 
species  at  present  placed  in  the  genus. 

Female. — Length,  2.4  mm.  Head  strongly  umbilicately  punctate; 
antennae  short;  first  funicle  joint  a  little  longer  than  broad,  about 
equal  to  the  pedicel  in  length  but  distinctly  thicker;  following  funicle 
joints  subquadrate  or  slightly  transverse;  club  not  quite  as  long  as 
the  three  preceding  funicle  joints,  3-jointed,  the  joints  subequal  in 
length;  clypeus  and  a  slight  median  longitudinal  ridge  below  the 
antennae  shining,  impunctate;  pronotum,  mesoscutum,  and  scutel- 
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lum  umbilicately  punctate  like  the  head;  propodeum  strongly 
declivous,  approaching  perpendicular,  rugoso-punctate  laterally, 
with  a  broad,  very  slightly  concave  median  area,  which  is  coarsely, 
irregularly,  longitudinally  rugose,  and  bounded  anteriorly  and 
laterally  by  carinae,  the  two  lateral  carinae  converging  posteriorly; 
marginal  vein  scarcely  as  long  as  the  stigmal,  somewhat  thickened; 
postmarginal  distinctly  longer  than  either  the  marginal  or  the  stig- 
mal, and  slender;  stigmal  knob  rather  large  and  squarely  truncate 
at  apex;  discal  ciliation  delicate;  abdomen  robust,  conic  ovate,  not 
compressed,  the  third  tergite  the  largest,  approximately  twice  the 
length  of  the  second;  second  and  fourth  tergites  subequal;  those 
beyond  the  fourth  shorter  and  subequal  to  each  other;  apex  of 
ovipositor  barely  exserted;  fourth  tergite  faintly  reticulated  medially, 
otherwise  the  abdomen  is  polished.  Black,  opaque;  the  antennal 
scape  reddish  testaceous,  the  flagellum  brownish  testaceous;  all  legs, 
except  their  coxae  and  the  basal  half,  more  or  less,  of  the  fore  and 
hind  femora,  reddish  testaceous;  coxae  black;  fore  and  hind  femora 
brownish  or  blackish  basally;  ovipositor  sheath  pale  testaceous; 
wings  hyaline,  venation  pale  testaceous. 

Male  unknown. 

Type-locality. — Coimbatore,  South  India. 

Type.— Cat.  No.  22279,  U.S.N.M. 

Four  females  received  by  the  Bureau  of  Entomology  from  Rama- 
krishna  Ayyar,  and  labeled  as  follows:  "Galls  in  Daincha  pods. 
Insectary.  7-IX-1914."  Also  one  female  from  the  same  source, 
labeled:  "From  Red  gram  pods.  Y.  R.,  collector,  11-1-1916." 
By  "red  gram"  pods  is  probably  meant  the  pods  of  Vigna  sinensis. 

This  species,  like  its  congener  B.funebris,  will  in  all  probability  be 
found  to  be  a  true  seed  Chalcid,  destroying  the  seeds  of  the  plant 
from  which  it  was  reared. 

BUBYTOMA  PAJUSAE,  mw  ^edet. 

Female. — Length,  3.8  mm.  Head  coarsely  umbilicately  punctate; 
face  medially  with  a  low,  nearly  smooth,  longitudinal  ridge  on 
either  side  of  which  the  punctures  are  modified  to  form  several  short, 
irregular,  striatiform  rugae  which  converge  toward  the  clypeus; 
cheeks  strongly  carinate  behind;  ocelli  rather  large,  the  lateral  ones 
about  their  own  diameter  from  the  eye  margin;  antennal  scape 
short;  pedicel  scarcely  longer  than  broad;  first  funicle  joint  twice  or 
very  nearly  twice  as  long  as  the  pedicel  and  distinctly  longer  than 
twice  its  thickness,  following  joints  of  the  funicle  gradually  decreas- 
ing in  length,  the  last  funicle  joint  a  little  less  than  twice  as  long  as 
thick;  club  no  thicker  than  the  funicle,  very  slightly  longer  than  the 
two  preceding  funicle  joints  combined,  3-jointed,  the  suture  between 
the  first  and  second  club  joints  deep  and  distinct,  that  between  the 
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second  and  third  subobsolete;  pronotum,  mesoscutum,  scutellum, 
and  axillae  uniformly  umbilicately  punctate  like  the  head ;  propodeum 
moderately  long,  declivous,  with  a  broad,  deep  depression  medially, 
rugoso-punctate  laterad  of  the  depression,  the  depressed  area  bounded 
laterally  by  an  irregular  more  or  less  obscure  carina,  rugulose  within, 
with  some  short,  poorly  defined,  transverse  crenulae  medially;  front 
coxa  beneath  with  a  broad,,  obliquely  longitudinal  groove  or  depres- 
sion for  its  whole  length,  the  surface  within  this  depression  more  or 
less  distinctly,  finely,  transversely  striated;  mesosternum  with  a 
median  longitudinal  carina  but  without  a  tooth-like  projection;  hind 
coxae  finely  reticulate-punctate ;  abdomen  about  as  long  as  the  thorax, 
subcompressed,  pointed  at  apex;  fourth  tergite  about  equal  in  length 
to  two  and  three  combined,  all  tergites  dorsally  polished  impunctate, 
third  and  following  tergites  laterally  weakly  reticulate-punctate; 
ovipositor  slightly  exposed  at  apex;  marginal  vein  at  least  one  and 
one-half  times  the  stigmal,  postmarginal  distinctly  longer  than  the 
stigmal.  Black;  antennal  flagellum  reddish  brown;  scape,  pedicel, 
mandibles,  palpi,  and  all  legs  except  the  anterior  and  posterior 
coxae,  reddish  testaceous;  ovipositor  sheaths  pale  testaceous;  wings 
hyaline,  the  venation  pale  brownish. 

Male  unknown. 

Type-locality. — Coimbatore,  South  India. 

Type.—C&t.  No.  22280,  U.S.N.M. 

Six  female  specimens  received  from  Ramakrishna  Ayyar,  labeled 
as  follows:  "Parasite  on  Parasa  Upida.  Insectary.  2-XI-1914." 
Also  one  female  labeled:  " Parasite  on  Thosea  sp.  on  Neem.  Kurnool 
Dt.,  Kodumur.    Y.  R.,  collector." 

The  latter  specimen  has  the  antennal  flagellum  entirely  blackish, 
but  otherwise  does  not  differ  materially  from  the  type. 

BUBYTOMA  DBNTOCOXA,  sew  «edM. 

Female. — Length,  2  mm.  Head  coarsely  umbilicately  punctate, 
the  face  without  a  smooth  median  ridge,  nearly  uniformly  punctate; 
cheeks  strongly  c annate  behind;  antennal  scape  somewhat  clavate, 
more  slender  apically  than  at  base,  pedicel  subspherical,  a  little 
longer  than  broad;  funicle  5-jointed,  submoniliform,  the  first  joint 
slightly  the  longest,  approximately  one  and  one-third  times  as  long 
as  the  pedicel,  following  joints  subequal  and  very  slightly  longer  than 
thick;  club  compact,  conic  ovate,  a  little  longer  than  the  fourth  and 
fifth  funicle  joints  combined,  3-jointed,  the  sutures  not  very  distinct; 
pronotum,  mesonotum,  scutellum,  and  axillae  umbilicately  punctate 
like  the  head;  propodeum  rugoso-punctate,  rather  deeply  excavated 
medially,  the  excavation  not  very  broad  and  not  bounded  laterally 
by  distinct  carinae  but  with  a  nearly  straight  carina  on  each  side  of 
the  middle  within  the  excavation,  these  carinae  delicate  and  parallel, 
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the  area  between  the  carinae  finely,  transversely  ragulose-punctate; 
marginal  vein  a  little  longer  than  the  stigmal,  which  is  about  equal 
to  the  postmarginal;  anterior  half  of  the  front  coxae  excavated 
beneath,  the  concavity  margined  by  a  carina  which  is  angulated 
posteriorly,  forming  a  distinct  tooth-like  projection  a  little  behind 
the  middle;  hind  coxae  outwardly  reticulate,  shining;  abdomen 
polished,  a  little  longer  than  the  thorax,  suboompressed,  pointed  at 
apex,  the  fourth  tergite  a  little  shorter  than  2  and  3  combined,  very 
distinctly  finely  reticulate  on  the  sides  and  with  a  few  very  obscure 
reticulations  dorsally ;  apex  of  ovipositor  barely  exposed.  Black;  the 
antennal  scape  testaceous,  pedicel  and  flagellum  brown;  femora 
brownish  black;  tibiae  mostly  fusco-testaceous,  the  anterior  pair 
mostly  testaceous;  ovipositor  sheaths  black;  wings  hyaline,  the 
venation  pale.    Male  unknown. 

Type4ocaiity. — Coimbatore,  South  India. 

Type.— Cat.  No.  22281,  U.S.N.M. 

One  specimen  labeled  as  follows:  "From  Maize  seeds.  7-II-1917. 
Ramakrishna,  collector/' 

EURYTOMA  DENTIPECTUS,  mw  «•*■*. 

Female. — Length,  2  mm.  Similar  to  denticoza,  but  differing  as 
follows:  Middle  of  the  face  not  so  definitely  umbilicately  punctate  as 
the  sides,  with  two  or  three  irregular  coarse  transversely  directed 
rugae  on  either  side  of  the  clypeus;  propodeum  more  broadly  exca- 
vated and  more  distinctly  defined  laterally  by  somewhat  irregular 
carinae,  the  lateral  margins  of  the  excavation  curved  and  converging 
toward  the  base  of  petiole,  the  excavation  with  two  and  sometimes 
three  delicate,  parallel,  longitudinal  carinae,  the  sculpture  between 
these  carinae  transversely  rugulose,  laterad  of  the  carinae  more 
reticulate-punctate;  mesosternum  with  a  distinct  tooth  or  process 
near  the  middle;  front  coxae  beneath  with  a  transverse  carina  which 
is  near  the  apex  of  coxae  and  not  angulated  to  form  a  tooth-like 
projection;  fourth  abdominal  tergite  medially  not  as  long  as  2  and  3 
combined,  about  one  and  one-third  times  as  long  as  the  third,  rather 
deeply  emarginate  at  apex;  scape,  all  trochanters,  middle  femora,  all 
tibiae,  and  all  tarsi  testaceous,  the  tibiae  faintly  tinged  with  brownish; 
fore  and  hind  femora  dark  brown  except  at  base  and  apex. 

Male. — Antennal  pedicel  spherical,  hardly  half  as  long  as  the  first 
funicle  joint;  scape  a  little  swollen  beneath;  funicle  joints  dis- 
tinctly pedicellate  and  hairy,  the  thickened  portion  only  slightly 
longer  than  broad,  except  the  first,  which  is  about  one  and  one-half 
times  as  long  as  thick;  club  not  more  than  one  and  one-half  times  as 
long  as  the  last  funicle  joint;  abdominal  petiole  smooth,  and  about 
twice  as  long  as  thick;  abdomen  short,  not  longer  than  high,  sub- 
oompressed; scape  pale  at  base,  dark  brown  beyond;  front  tibiae. 
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bases  and  apices  of  middle  and  hind  tibiae,  apices  of  all  femora  more 
or  less,  and  all  tarsi  pale  testaceous;  legs  otherwise  dark  brown  or 
blackish,  the  middle  femora  and  all  of  the  tibiae  less  dark  than  the 
fore  and  hind  femora.    Otherwise  as  in  the  female. 

Type-locality. — Coimbatore,  South  India. 

Type.— Cat.  No.  22282,  U.S.N M. 

Three  females  received  from'  Ramakrishna  Ayyar  and  labeled  as 
follows:  "From  gall.  T.  V.  R.,  collector,  30-VI-1913."  One  male 
with  same  data  except  dated  "18-VT-1913."  Also  four  females 
labeled:  "Parasite  from  gingeUy  galls.  Y.  R.  collector,  11  to  19-111- 
1913."  

EUBTTOMA  StfNTIBIA,  mw 


Easily  distinguished  from  the  other  Indian  species  by  the  setae  on 
hind  tibiae  and  the  entirely  pale  testaceous  antennae. 

Female. — Length,  2.8  mm.  Head,  except  a  narrow  median  longi- 
tudinal line  on  the  face,  coarsely  umbilicately  punctate;  cheeks 
strongly  carinate  behind;  occiput  umbilicately  punctate  behind  the 
vertex,  shagreened  below;  antennal  scape  narrowed  at  apex;  pedicel 
about  as  long  as  broad,  subglobose;  funicle  submoniliform,  the  first 
funicle  joint  nearly  twice  as  long  as  the  pedicel  and  about  one  and 
one-half  times  as  long  as  thick;  following  funicle  joints  subequal  and 
very  slightly  longer  than  thick;  club  3-jointed,  compact,  longer  than 
joints  4  and  5  of  the  funicle  combined,  the  second  suture  not  very 
distinct ;  pronotum,  mesoscutum,  and  scutellum  umbilicately  punctate 
like  the  head ;  sides  of  the  scutellum  and  the  axillae  below  shagreened ; 
propodeum  rugoso-punctate  laterally,  with  a  broad,  rather  deep, 
irregularly  carinately  margined  median  excavation  which  is  nearly 
smooth  medially  but  finely  shagreened  on  the  sloping  sides;  front 
coxae  excavated  beneath,  but  without  a  transverse  carina  or  tooth; 
mesosternum  with  a  distinct  median  carina,  but  without  a  tooth-like 
projection;  hind  tibiae  above  on  the  basal  half  with  three  strong  stiff 
setae  in  addition  to  the  usual  fine  bristles  or  hairs,  the  distal  seta  the 
longest  and  approximately  as  long  as  the  basal  joint  of  tarsi;  marginal 
vein  about  one  and  one-half  times  the  stigmal,  postmarginal  very 
slightly  longer  than  stigmal;  abdomen  about  as  long  as  head  and 
thorax,  subcompressed,  the  fourth  tergite  equal  to  the  first,  second, 
and  third  combined;  fifth  very  short,  sometimes  completely  hidden 
by  the  fourth;  stylus  rather  prominent;  apex  of  ovipositor  sheaths 
exposed;  all  tergites  distinctly  reticulate-punctate  laterally,  less  dis- 
tinctly so  dorsally.  Black;  antennae  entirely,  fore  and  middle 
femora,  all  tibiae,  and  all  tarei  pale  reddish  testaceous. 

Type-ZocaZi^/.— Coimbatore,  South  India. 

Type.— Cat.  No.  22288,  U.8.N.M. 

Type  female  and  two  female  paratypes  labeled:  "Parasite  from 
galls  on  Cordia  myxa.  T.  V.  S.,  collector.    24-V-1917." 
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BUBYTOM  A  HINDUFUBSNSB3,  ww  «ped— . 

Female. — Length,  2.5  mm.  Vertex  with  a  few  not  very  distinct 
umbilicate  punctures;  frons  between  the  antennal  groove  and  the 
eye  margins  longitudinally  reticulated;  face  with  fine  striae  converg- 
ing toward  the  clypeus;  cheeks  carinately  margined  behind;  temples 
rugulose-punctate;  occiput  with  shallow  nonumbilicate  punctures; 
antennal  scape  constricted  at  apex;  pedicel  small,  not  longer  than 
broad;  and  not  over  half  as  long  as  the  first  funicle  joint;  funicle  joints 
submoniliform,  much  thicker  than  the  pedicel,  the  first  joint  a  little 
longer  than  thick,  following  joints  about  as  long  as  thick;  club  dis- 
tinctly 3-jointed,  conic  ovate,  and  somewhat  longer  than  joints  4  and 
5  of  the  funicle  combined;  pronotum,  mesoscutum,  scutellum,  and 
axillae  umbilicately  punctate,  the  sides  of  scutellum  smooth,  and 
lower  two-thirds  of  axillae  more  or  lees  granularly  sculptured;  pro- 
podeum  laterally  rugoso-punctate,  the  medial  impression  deep,  broad, 
and  not  bounded  by  definite  carinae,  finely  reticulate-punctate 
medially,  the  sculpture  of  the  sloping  sides  more  or  less  transversely 
rugulose;  front  coxae  beneath  apparently  excavated  from  base  to 
apex,  without  a  tooth;  marginal  and  poetmarginal  veins  subequal  and 
distinctly  longer  than  the  stigmal;  abdomen  shining,  strongly  com- 
pressed, the  fourth  tergite  not  more  than  half  as  long  as  the  third, 
second  and  third  subequal  and  rather  large;  sides  of  segments  2,  3, 
and  4  closely  finely  punctate  except  along  the  posterior  margins; 
stylus  rather  prominent.  Black;  antenna  entirely  black;  front 
tibiae  and  all  tarsi  testaceous;  middle  and  hind  tibiae  dark  brown, 
paler  at  apices ;  abdomen  ventrally  more  or  less  piceous. 

TypeAdcality. — Hindupur,  Anantapur  Dt.,  India. 

Type.— Cat.  No.  22284,  U.S.N.M. 

Two  females  collected  by  Ramakrishna  Ayyar,  12-V-1914.  The 
paratype  female  with  head  and  fore  legs  missing. 

Family  CHALCIDIDAE. 

CHALOS  ABGENTHBONB  Afllumd. 

Eight  specimens  determined  as  this  species  are  labeled :  ' '  Parasite  on 
Lasiocampid  pupa.  Coimbatore,  South  India.  Insectary.  August 
1,  1914,"  The  species  was  originally  recorded  from  the  Philippine 
Islands. 

STOMOCEBAS  AYYABI,  set  «edM. 

Female. — Length,  8  to  9  mm.  Whole  insect,  including  the  legs  and 
antennae,  black;  wings  hyaline  basally,  faintly  infuscated  apically 
with  a  dark  brown  spot  behind  the  marginal  and  apex  of  submarginal 
veins,  this  spot  extending  posteriorly  not  quite  to  the  middle  of  the 
wing;  also  two  long  narrow  longitudinal  streaks  of  brownish,  one 
from  the  stigmal  vein  and  the  other  from  the  hind  margin  of  the  brown 
spot.    Head  strongly  punctate;  scrobicular  depression  broad  and 
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deep,  coarsely  punctate  laterally,  coriaceous  medially,  bounded  by 
coarse  carinae  which  meet  in  a  curve  behind  the  front  ocellus  and 
which  are  weaker  below  the  eyes;  vertex  sloping  and  not  separated 
from  the  occiput;  cheeks  separated  from  face  by  a  smooth  carinate 
ine;  antenna  11 -join ted,  slender,  separated  at  base  by  a  strong  keel; 
scape  and  pedicel  as  well  as  the  funicle  and  club  opaque;  pedicel  about 
twice  as  long  as  the  subquadrate  third  joint  and  very  slightly  shorter 
than  or  subequal  to  the  fourth  joint;  joints  beyond  the  fourth  grad- 
ually shortening,  the  tenth  subquadrate  and  very  slightly  longer  than 
the  third;  club  solid,  conic  ovate  and  about  twice  as  long  as  the  tenth 
joint ;  pronotum  with  coarse  thimble-like  punctures,  its  sides  separated 
from  the  declivitous  anterior  portion  by  a  sharp  carina  which  fades 
out  dorsally;  the  posterior  margin  of  pronotum  unarmed;  mesoscu- 
tum  and  scutellum  sculptured  like  the  pronotum,  the  scutellum  cari- 
nately  margined  and  terminating  apically  in  a  broad  projection  which 
is  bidentate  at  apex ;  mesopleura  coarsely  longitudinally  striate  above, 
smooth  on  lower  one-third;  metanotum  with  coarse  longitudinal 
striation;  propodeum  rugoso-punctate,  with  a  short,  blunt  angula- 
tion just  posterior  to  the  spiracle,  a  distinct  carina  on  each  side  arising 
just  mesad  of  the  spiracle  and  extending  to  the  base  of  abdomen  and 
two  parallel  longitudinal  carinae  medially  which  are  separated  by  a 
distance  about  equal  to  that  between  the  apices  of  the  two  teeth  on 
the  scutellum;  margin  of  the  posterior  femora  beneath  with  two 
Inroad  shallow  emarginations  and  finely  denticulate  for  about  two- 
thirds  the  length  of  femora;  abdomen  about  as  long  as  head  and  tho- 
rax, the  first  tergite  the  largest;  first  to  fifth  tergites  above  with  a 
broad  apical  border,  finely  closely  punctate,  smooth  basally;  sides  of 
tergites  with  much  coarser  punctures;  sixth  tergite  coarsely  uni- 
formly punctate  all  over;  seventh  compressed  into  a  keel  above  and 
coarsely  punctate  on  the  sides  only.    Male  unknown. 

Type-locality. — Coimbatore,  South  India. 

Ttype.— Cat  No.  22285,  U.S.N.M. 

Described  from  four  females  labeled :  "Parasite  from  Parana  lepida 
cocoons.     16-XII-1914," 

Named  in  honor  of  Ramakrishna  Ayyar,  acting  government 
entomologist,  Madras  Agricultural  College,  Southern  India,  from 
whom  the  specimens  were  received. 

Family  ENCYRTIDAE. 
Subfamily  Eupelminae. 

Genus  NEANASTATUS  Giranlt 

Ncatuutatus  Gibault,  Bull.  Wisconsin  Nat.  Hist.  Soc.,  vol.  11, 1913,  p.  35. 
Solxndinelleus  Girault,  Soc.  Ent.  Jahrg.,  vol.  29, 1914,  p.  22. 

In  the  opinion  of  the  writer  Neanastatus  and  SolindintUeus  are 
synonyms.    The  former  genus  is  founded  on  the  female  sex,  while 
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the  latter,  although  said  to  have  been  founded  on  a  female,  is  believed 
to  be  based  on  a  male.  The  author  of  the  genus '  writes  that  Solin- 
dindleus  is  "like  Neanatstatus,  excluding  the  shape  of  the  abdomen." 
His  description  of  the  abdomen  of  S.  pulchricorpus  strongly  suggests 
a  male  and  agrees  in  every  particular  with  males  received  from 
India,  where  they  were  associated  with  galls,  as,  was  the  genotype 
specimen.  Associated  with  the  male  from  India  are  females  which 
undoubtedly  belong  to  Neanastatus. 

(SOUNDINCLLEUS)  NBANASTATU8  FULCHBIGOBPC8  (GJrurit). 

Two  males  and  three  females  of  what  are  believed  to  be  this  species 
are  labeled:  "Coimbatore,  South  India.  From  gall.  T.  V.  R.,  col- 
lector. June  18-25,  1913."  As  stated  above  the  description  of 
the  species  is  said  to  have  been  based  on  a  female,  while  this  deter- 
mination is  based  on  the  belief  that  the  description  is  of  a  male. 
Until  the  sex  of  the  type  is  definitely  determined,  therefore,  this 
determination  will  of  neoessity  remain  doubtful. 

NBANASTATUS  TBOCHANTBUCCS,  mw  ■peri-. 

Female. — Length,  3.5  mm.  Vertex  and  frons  opaque,  with  close 
shallow  thimble-like  punctures;  face  below  antennae  and  cheeks 
finely  lineolated;  antenna  slender,  the  club  thickened;  scape  equal 
in  length  to  the  pedicel,  ring  joint,  and  first  funicle  joint  combined; 
pedicel  oboonic,  about  twice  as  long  as  thick  at  apex;  ring  joint 
strongly  transverse;  first  funicle  joint  two-thirds  the  length  of  scape, 
second  funicle  joint  one-half  as  long  as  scape,  third  nearly  four- 
fifths  the  length  of  second,  fourth  slightly  more  than  half  as  long  as 
the  second,  fifth  very  slightly  less  than  half  as  long  as  the  second, 
and  about  one-fifth  longer  than  thick;  club  a  little  longer  than  funicle 
joints  four  and  five  combined,  2- join  ted,  obliquely  truncate,  the  api- 
cal joint  much  longer  than  the  basal  one;  pronotum  conically  pro- 
duced, as  long  as  the  mesoscutum  and  with  faint  scalelike  sculpture; 
mesoscutum,  tegulae,  and  scutellum  sculptured  like  the  pronotum, 
the  mesoscutum  depressed  down  the  middle,  and  the  scutellum  with 
a  deep  median  groove;  sides  of  pronotum  and  mesopleura  finely 
lineolate-reticulate;  the  posterior  half  of  mesopleura  very  finely 
longitudinally  striate;  forewing  long  and  rather  narrow,  strongly  in- 
fuscated  from  a  short  distance  proximad  of  the  stigmal  vein  out- 
wardly to  the  apex,  the  apex  somewhat  lighter,  rest  of  the  wing 
hyaline;  postmarginal  vein  at  least  four  or  five  times  as  long  as  stig- 
mal; legs  long  and  slender,  the  middle  pair  especially  long,  as  long 
as  the  whole  insect  or  very  nearly;  the  median  trochanter  with  a 
short  but  distinct  spinelike  process  dorsally ;  middle  tibiae  outwardly 
with  short  black  bristles  along  either  margin  and  terminating  apically 


i  Memoirs  Queensland  Museum,  vol.  4, 1915,  p.  86. 
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in  a  comb  of  short  black  spines,  middle  tibial  spur  as  long  as  the 
three  basal  joints  of  tarsi  combined,  the  basal  joint  of  tarsus  with  a 
single  row  of  black  spines  beneath;  abdomen  slender,  distinctly  longer 
than  the  head  and  thorax,  subcompressed  and  conical,  the  ovipositor 
sheaths  barely  showing  at  apex.  General  color  light  orange-yellow; 
antennae,  vertex  and  frons,  transverse  blotch  on  the  occiput,  pos- 
terior margin  of  pronotum  medially  more  or  less,  tegulae  apicaJly, 
scutellum,  posterior  femora  and  tibiae,  and  apical  four  joints  of  the 
fore  and  middle  tarsi  brownish-testaceous  or  fuscous;  basal  joint  of 
hind  tarsi  white,  apical  four  joints  black;  abdomen  with  two  broad 
blackish  bands,  one  some  distance  before  the  middle,  the  other 
before  the  apex;  sometimes  with  an  obscure  brownish  band  near 
base  and  another  between  the  two  blackish  bands.    Male  unknown. 

Type-locality. — Coimbatore,  South  India. 

Type.— Cat.  No.  22286,  U.S.N.M. 

Described  from  four  females  labeled:  "Parasite  from  galls  on 
hchaemum  cttiare.  T.  R.,  collector,  25-XI-1915."  One  of  the  par- 
atypes  has  lost  the  abdomen.  Antenna  of  the  type  mounted  on 
Hymenoptera  slide  No.  883,  U.S.N.M. 

Subfamily  Encyrtinab. 

APHTCUS  FU8GIDOB8UM,  M*r 


In  Timberlake's  key  to  the  species  of  this  genus,  this  species  runs 
best  to  coquiUettii  Howard,  but  differs  from  that  species  in  antennal 
characters,  as  well  as  in  the  color  of  mesonotum  and  antennae.  Could 
also  be  run  to  alberti,  but  differs  in  color  of  mesonotum  and  legs  as 
well  as  in  the  antennae. 

Female. — Length,  0.8  mm.  Front  and  vertex  not  quite  twice  as 
long  as  broad  and  granularly  opaque;  ocelli  in  an  acute  angled  tri- 
angle, the  posterior  pair  about  one-fourth  their  own  diameter  from 
the  eye-margin;  antennal  scrobes  deep  and  rather  narrow,  the  frons 
prominent.  Scape  widest  at  about  the  middle,  one-third  as  broad  as 
long;  pedicel  shorter  than  the  first  two  funicle  joints  combined;  first 
four  funicle  joints  subequal  and  fully  as  long  as  broad  or  a  little  longer 
than  broad,  the  fifth  and  sixth  joints  subequal  and  subquadrate  and 
wider  than  the  fourth;  club  ovate,  a  little  broader  than  the  funicle 
and  about  equal  in  length  to  the  three  preceding  funicle  joints  com- 
bined. Wings  closely  uniformly  ciliated,  not  broad;  oblique  hairless 
streak  interrupted  posteriorly;  meeoscutum  and  scutellum  finely 
sculptured,  opaque.  Frons  and  vertex  brownish  yellow;  dorsal  por- 
tion of  pronotum  whitish  with  a  brown  dot  at  each  lateral  angle; 
remainder  of  dorsum  of  thorax  and  abdomen  dark  fuscous  except  that 
the  margins  of  scutellum  and  a  broad  margin  on  abdomen  are  pale 
yellowish;  the  meeoscutum  and  scutellum  covered  with  fine  whitish 
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hairs;  underside  of  head,  thorax,  and  abdomen  pale  brownish  yellow; 
tegulae  pale;  legs  concolorous  with  the  underside  of  the  body,  the 
tibiae  each  with  two  very  obscure,  scarcely  noticeable,  brownish  bands 
or  spots  and  the  apical  tarsal  joint  brownish.  Scape  with  an  oblique 
blackish  spot  in  middle;  pedicel  blackish  basally;  basal  half  of  club 
blackish;  rest  of  antennae  pale  yellowish. 

Type-locality. — Coimbatore,  South  India. 

Type.— Cat.  No.  22287,  U.S.N.M. 

Described  from  four  female  specimens  labeled:  "Parasite  on  scales 
on  Lab-lab.  Insectary.  9-X-1914."  The  host  plant  is  probably 
one  of  the  hyacinth  beans  belonging  to  the  genus  Dolichos. 

ANICETUS  CEYLONENSIS  HmnL 

Three  female  specimens  are  labeled :  "Parasite  on  scale  on  Lab-lab. 
Coimbatore,  South  India.  Insectary."  Compared  with  the  type 
By  "Lab-lab"  is  probably  meant  one  of  the  hyacinth  beans  belonging 
to  the  genus  Dolichos. 

PARACOPIDOSOMOPSIS  JAVAE  Glnudi. 

Seven  specimens  labeled:  "Parasite  of  Plusia  signata  on  Ragi, 
Coimbatore,  South  India,"  have  been  compared  with  the  Girault 
types  which  were  reared  from  Plusia,  sp.  from  Salatiga,  Java.  The 
Indian  specimens  are  indistinguishable  from  the  Javanese. 

EUCOMYS  LECANIOBUM  Mayr. 

Nine  specimens  of  what  appear  to  be  this  species  are  labeled: 
"Parasite  on  Lecanium  on  cotton.  Coimbatore,  South  India. 
Y.  R.  coll."  These  specimens  were  compared  both  with  Mayr's  de- 
scription and  with  a  specimen  determined  as  E.  lecaniorumf  reared 
from  Lecanium  Jiesperidum  from  Portici,  Italy. 

Family  PTEROMALIDAE. 

EUPTEBOMALUS  PAKNARAE,  new 


Very  close  to  Eupteromalus  nidvlans  (Foerster)  Kurdjumov,  but 
differing  by  being  much  lighter  green  in  color. 

Female. — Length,  2  mm.  Head,  thorax,  abdomen,  and  coxae 
green,  the  coxae  more  or  less  diluted  with  yellowish  inwardly,  the 
middle  pair  mostly  yellowish;  antennal  scape  and  legs,  except  coxae, 
pale  reddish  testaceous;  antennal  flagellum  dark  brown;  wings 
hyaline,  the  venation  and  tegulae  pale.  Head  and  thorax  with  close 
irregular  thimble-like  punctation;  cheeks  and  clypeus  with  fine  con- 
verging striae;  occiput  delicately  carinately  margined;  antennal 
pedicel  about  equal  to  the  two  ring  joints  and  first  funicle  joint  com- 
bined; first  funicle  joint  very  slightly  longer  than  broad,  the  following 
funicle  joints  subequal  and  subquadrate;  club  3-jointed  and  about  as 
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long  as  the  three  preceding  funicle  joints;  pronotum  short,  the  dorsal 
portion  smooth  posteriorly,  punctate  along  the  anterior  margin,  the 
declivitous  portion  reticulated  and  separated  from  the  dorsal  portion 
by  a  weak  carina;  mesoscutum  and  scutellum  sculptured  like  the 
vertex;  propodeum  between  the  lateral  folds  sculptured  like  the 
scutellum,  with  a  very  delicate  median  carina  which  is  absent  in  some 
specimens,  the  lateral  folds  very  distinct  and  complete;  neck  of 
propodeum  large  and  sculptured  a  little  more  coarsely  than  the  area 
in  front  of  it;  abdomen  conic-ovate,  as  long  as  the  thorax,  smooth 
and  polished,  the  first  segment  comprising  approximately  one-third 
of  its  length;  postmarginal  vein  nearly  as  long  as  the  marginal  and 
distinctly  longer  than  the  stigmal. 

Type4ocality. — Karvetnagar,  South  India. 

Type.— Cat.  No.  22288,  U.SiN.M. 

Described  from  ten  females  labeled  "  Parasite  on  Parnara  maihias 
on  Paddy.    7-XII-1914." 

MBRAPORU8  VANDINEI  Tacfcer. 

Eight  specimens,  labeled  "Par.  on  Sitodrepa  on  Coriander,  April  4, 
1918,  Madras  I.  R.  41,"  have  been  compared  with  the  types  of 
vandinei  and  found  to  be  indistinguishable.  Also  six  specimens  of 
the  same  species,  labeled  "From  maize  seeds  Coimbatore,  Rama- 
krishna  Coll."  The  latter  specimens  were  evidently  reared  from  the 
same  lot  of  material  as  the  type  specimen  of  Eurytoma  denticoza, 
described  elsewhere  in  this  paper. 

The  original  types  of  vandinei  were  reared  from  corn  and  rice 
infested  by  Oaiandra  oryza  at  different  points  in  Texas  and  Louisiana. 

BRUCHOBIUS  COLKMANI  Crawford. 

Three  specimens,  labeled  "  Coimbatore,  Sotith  India,  from  Red 
Gram  pods.  Y.  R.  coll."  Bruchobius  colemani  was  originally  de- 
scribed as  a  parasite  of  Brwshus  chinensis  from  Mysore,  India.  The 
name  "red  gram"  is  said  by  Mr.  W.  E.  Safford,  of  the  United  States 
Department  of  Agriculture,  to  be  applied  in  South  India  to  Vigna 
sinensis ,  the  seeds  and  pods  of  which  are  edible. 

Superfamily  SERPHIDOIDEA. 

Family  PLATYGASTERIDAE. 

FOLYGN0T08,  m«« 

FiVe  specimens,  labeled  "Pudukota.  Parasite  on  Anaikombon. 
28-XI-1914." 

TELENOMTJS  COLEMANI  Crawford. 

Nine  specimens  of  this  species  are  labeled  "  Parasite  on  Pentato- 
mid  eggs.     Coimbatore,  South  India." 
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XESTONOTIDEA,  new  name. 

Xegtonotus  Foerstbr,  Hym.  Stud.,  vol.  2,  1856,  p.  107  (preoccupied  by  Xato- 
notua  LeOonte,  Trans.  Anier.  Philos.  Soc.,  vol.  10,  1853,  p.  383). 

Since  the  original  description  of  Xestonotus  Foerster,  which  was 
described  without  included  species,  two  species  have  been  referred 
to  the  genus.  In  each  case,  however,  the  author  has  questioned  the 
correctness  of  his  placement  of  the  species.  Neither  XesUmotus 
andriciphUus  Ashmead  nor  X.  meridionalis  Brues,  therefore,  are  eli- 
gible for  designation  as  type  of  the  genus.  The  following  new  species 
agrees  with  Foerster's  characterization.  It  is  accordingly  named  as 
the  type  of  Xestonotus  Foerster  and  automatically  becomes  type  of 
the  new  generic  name. 

Type  of  Hie  genus. — Xestonotideafoersteri. 

ZBSTONOTIDEA  FOESTEBI,  new  specie*. 

Female. — Length,  1.5  mm.  Head  transverse  as  viewed  from  above ; 
lateral  ocelli  slightly  less  than  their  own  diameter  from  the  eye- 
margin,  more  distant  from  the  front  ocellus;  head  viewed  from  in 
front  a  little  broader  than  long;  frons  smooth  and  polished  with  a 
few  transverse  striae  just  above  the  antennae;  occiput  and  the  ver- 
tex behind  finely  transversely  striated;  antennae  inserted  at  the 
clypeus,  10-jointed;  scape  long,  slightly  swollen  beyond  the  middle; 
pedicel  twice  as  long  as  the  third  antennal  joint,  and  a  little  longer 
than  the  fourth;  fifth  subequal  to  the  fourth;  sixth  and  seventh 
subequal  to  each  other  and  slightly  shorter  than  the  fourth;  eighth 
and  ninth  equal  to  each  other  and  as  long  as  the  fourth ;  tenth  a  little 
longer  than  the  pedicel;  joints  7  to  10  somewhat  thicker  than  the 
preceding  joints,  but  not  forming  a  well-differentiated  club;  thorax 
ovoid,  the  mesonotum  polished,  with  distinct,  complete  parap$idal 
grooves,  which  are  slightly  convergent;  scutellum  smooth,  sparsely 
hairy,  longer  than  broad,  ovate,  unarmed;  propodeum  short,  ele- 
vated into  a  sharp  carina  on  each  side  of  a  rather  narrow  smooth 
medial  depression;  wings  extending  beyond  the  apex  of  abdomen; 
legs  moderately  long,  all  femora  club-shaped,  thickened  toward  the 
apex;  hind  tarsi  distinctly  longer  than  their  tibiae;  abdomen  as 
long  as  the  head  and  thorax,  broadest  beyond  the  middle,  the  first 
tergite  as  broad  as  long  with  a  distinct  longitudinal  carina  on  each 
side  of  a  median  groove  and  more  or  less  depressed  laterad  of  these 
carinae;  second  tergite  large,  constituting  nearly  two-thirds  the 
total  length  of  abdomen,  basally  with  a  distinct  longitudinal  fovea 
on  each  side  of  the  middle  and  a  shallower  median  one.  Head,  thor- 
ax, and  abdomen  black;  antennal  scape  and  pedicel  and  all  legs 
except  their  coxae  rufo testaceous;  antennal  flagellum  black,  the 
basal  joints  more  or  less  brownish.    Male  unknown. 

Type-locality. — Coimbatore,  South  India. 

Type.— Cat.  No.  22289,  U.3.N.M. 

Described  from  one  specimen  labeled  "Parasite  from  galls  on 
Isckaemum  cUiare.    26-XI-1915.    Y.  R.,  coll." 
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A  MOUNTED  SKELETON  OF  DIMETRODON  QIQAS  IN  THE 
UNITED  STATES  NATIONAL  MUSEUM,  WITH  NOTES  ON 
THE  SKELETAL  ANATOMY. 


By  Chables  W.  Gilkobb, 
Aeeodate  Curator,  Division  of  Paleontology,  United  States  National  Museum. 


INTRODUCTION. 

During  the  spring  of  1917  the  United  States  National  Museum  ac- 
quired from  Mr.  C.  H.  Sternberg,  a  small  collection  of  vertebrate 
fossils,  which  he  and  his  son  Levi  had  made  earlier  in  the  season  from 
the  Permian  formation  as  exposed  in  the  vicinity  of  Seymour,  Baylor 
County,  Texas. 

The  collection  consists  of  a  very  fine  skeleton  of  Dimetrodon  gigas 
Cope,  several  hundred  bones  of  the  smaller  species  of  IKmetrodon, 
and  between  35  and  40  skulls  and  partial  skeletons  of  the  smaller 
reptilian  and  batrachian  forms  that  comprise  this  interesting  fauna. 

The  greater  part  of  the  collection  was  obtained  from  a  deposit  of 
bones  on  the  Craddock  ranch,  discovered  in  1909  by  members  of  an 
expedition  from  the  University  of  Chicago.  In  writing  of  this  dis- 
covery, Doctor  Williston1  designated  it  as  the  "Craddock  Bone 
Bed,"  and  I  quote  below  from  his  remarks  on  the  manner  of  occur- 
rence of  the  fossils  found  there. 

The  bones  in  this  deposit  extend  through  a  thickness  of  about  1  foot  over  a  con- 
siderable space,  a  few  hundred  square  feet,  imbedded  in  red  clay  like  that  of  the 
Oacops  bed.  They  are  unlike  those  of  the  Cacops  bed,  however,  for  the  most  part 
isolated  and  generally  more  or  less  free  from  incrusting  matrix,  and  usually  in  the 
most  perfect  preservation .  Not  a  few,  however,  show  effects  of  erosion,  as  though  they 
had  been  rolled  upon  a  beach  of  hard,  shallow  bottom. 

The  skeleton  of  Dimetrodon  gigas,  as  so  often  happens  in  deposits 
of  fossil  bones,  was  the  one  exception  to  the  general  conditions  pre- 
vailing there  in  that  considerable  portions  of  the  skeleton  were 
found  articulated,  and  the  association  of  these  articulated  and  other 
parts  as  pertaining  to  a  single  individual  was  further  indicated  by  an 
adhering  matrix  which  cemented  them  together  into  compact  masses. 
For  example,  the  skull  was  found  disarticulated,  but  its  separate  ele- 
ments with  the  jaws  were  bound  into  one  mass  by  the  enclosing 

» Winiston,  8.  W.,  American  Permian  Vertebrates,  pp.  5-7, 1911. 
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matrix.  The  articulated  left  fore  limb  and  foot  was  attached  by 
matrix  to  the  string  of  anterior  dorsal  vertebrae,  and  to  a  mass  of 
thoracic  ribs.  Some  few  of  the  posterior  vertebrae  were  found 
isolated  but  not  far  removed  from  the  articulated  series. 

This  specimen  No.  8635,  U.S.N.M.,  as  finally  assembled  has  the 
following  bones  present:  Greater  portion  of  skull;  both  rami  of  the 
lower  jaws;  representative  parts  of  each  of  the  complete  presacral 
series  of  27  vertebrae;  first  caudal;  several  complete  and  parts  of 
most  of  the  other  ribs  of  both  sides;  left  scapula,  coracoid,  procora- 
ooid,  and  clavicle;  left  humerus,  radius,  ulna,  and  foot;  left  femur 
and  tibia.  The  vertebrae  except  for  the  loss  of  four  centra  in  the 
anterior  dorsal  region  are  quite  perfectly  preserved. 

The  sacrum  has  been  supplied  from  a  second  individual,  No.  8661, 
U.S.N.M.,  from  the  same  deposit  and  of  slightly  smaller  proportions. 
The  pelvic  bones  and  the  interclavicle  were  kindly  furnished  by  the 
late  Dr.  S.  W.  Williston  from  the  collections  of  the  Walker  Museum. 
The  right  pelvic  bones  have  the  catalogue  No.  8658,  U.S.N.M.; 
the  left  is  No.  8657,  U.S.N.M.;  the  interclavicle  bears  the  No.  8656, 
U.S.N.M.,  being  the  bone  figured  by  Case  in  his  Pelycosauria  of  North 
America  (pi.  15,  fig.  4).  The  other  missing  parts  have  been  restored 
in  plaster  and  painted  a  distinctive  color. 

The  bones  were  so  free  from  distortion  that  it  was  decided  to  make 
an  open  mount  of  the  skeleton,  though  the  difficulties  of  doing  so 
were  well  understood.  The  unusual  mechanical  problems  embodied  in 
the  mounting  of  a  skeleton  of  such  fragile  proportions  were  skillfully 
overcome  by  Mr.  T.  J.  Home,  preparator  in  the  Section  of  Vertebrate 
Paleontology  of  the  United  States  National  Museum  who  mounted 
the  specimen.  It  is  the  first  attempt  to  reconstruct  a  free  mount  of 
an  entire  skeleton  of  a  Dimetrodon,  and  the  success  of  the  undertak- 
ing may  be  best  judged  by  an  examination  of  the  photographic  repro- 
duction of  the  skeleton  here  shown  in  Plate  70. 

The  pose  of  the  skeleton  was  adopted  after  a  study  of  living  lizards 
and  is  an  attitude  often  assumed  by  those  land  forms  of  the  present 
day.  The  opening  of  the  jaws  to  better  display  the  rows  of  bristling 
teeth  gives  the  animal  an  appearance  of  angrily  defying  one  who 
has  suddenly  blocked  his  path. 

The  specimen  is  standing  on  an  artificial  base  colored  in  imitation 
of  the  red  clay  in  which  the  bones  were  originally  embedded. 

The  total  length  of  the  skeleton  from  the  tip  of  the  nose  to  the  end 
of  the  tail,  between  perpendiculars,  is  6  feet  9  inches.  From  the 
base  level  to  the  top  of  the  highest  spine  it  measures  4  feet  9$  inches. 
Although  Dimetrodon  gigas  is  the  largest  species  of  the  genus,  the 
present  individual  is  a  moderate-sized  representative  of  that  species. 

In  plate  73  is  shown  a  model  restoration  of  this  animal  prepared 
by  the  writer  and  which  expresses  his  conception  of  its  appearance, 
in  life. 
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The  one  most  striking  feature  of  Dimetrodon  is  the  high  dorsal 
fin-like  crest  along  the  median  line  of  the  back  formed  by  the  elonga- 
tion of  the  neural  spines  of  the  vertebrae.  That  in  life  these  tall 
spinous  processes  were  united  by  a  thin  membrane  of  skin  there  is 
little  doubt,  though  Professors  Abel  and  Jaekal  are  disposed  to  think 
the  spines  were  covered  by  skin  but  not  connected.  The  one  living 
lizard  which  throws  some  light  on  this  problem  is  Basiliscus  plumi- 
frons  from  tropical  America  (see  inset  plate  73),  which  has  the  crest 
on  the  back;  though  not  so  high  or  extensive  as  in  Dimetrodon,  is 
nevertheless  supported  by  the  elongated  spinous  processes  of  the 
vertebrae,  and  in  it  we  have  the  best  suggestion  of  the  probable 
appearance  in  life  of  the  crest  in  Dimetrodon. 

In  trying  to  account  for  some  practical  use  for  this  unusual  out- 
growth, it  has  been  suggested  that  it  may  have  resembled  some  of  the 
ancient  vegetation,  and  thus  served  to  conceal  the  animal  as  it  lay 
in  wait  for  its  prey  or  for  better  concealment  from  its  enemies.  Prof. 
E.  C.  Case  says  of  these:1 

The  elongate  spines  were  useless,  so  far  as  I  can  imagine,  and  I  have  been  puzzling 
over  them  for  several  years.  *  *  *  It  is  impossible  to  conceive  of  them  as  useful 
either  for  defense  or  concealment,  or  in  any  other  way  than  as  a  great  burden  to  the 
creatures  that  bore  them.  They  must  have  been  a  nuisance  in  getting  through  the 
vegetation,  and  a  great  drain  upon  the  creatures  vitality,  both  to  develop  them  and 
keep  them  in  repair. 

The  head  of  Dimetrodon  is  enormously  large  in  proportion  to  the 
size  of  the  body.  The  jaws  are  provided  with  powerful  incisor  and 
maxillary  tusks,  the  largest  of  which  reach  a  length  of  3  inches.  The 
cheek  teeth  are  recurved,  with  sharp,  serrate  edges.  There  is  no 
animal  known  which  has  a  more  efficient  apparatus  for  the  capture  of 
its  prey.  The  eyes  were  large  and  set  well  back  and  high  in  the  head. 
The  neck  is  short,  the  limbs  are  strong,  having  feet  with  5  digits,  each 
of  which  is  terminated  by  a  sharp  claw.  No  specimen  has  as  yet  been 
found  with  a  complete  tail,  but  the  rapid  decrease  in  size  of  the  known 
caudal  vertebrae  suggests  a  short  tail,  and  it  has  been  so  restored 
in  the  mounted  skeleton.  The  specimen  here  pictured  in  plate  70, 
although  a  representative  of  the  largest  species  of  the  genus,  is  ex- 
ceeded in  size  by  several  known  individuals.  The  presence  of 
the  greater  number  of  the  ribs  of  both  sides  shows  the  great  depth 
of  the  body  cavity  and  the  extreme  flatness  of  the  sides  of  the  ante- 
rior part  of  the  body.  From  a  study  of  the  habits  of  living  reptiles 
it  is  known  that  those  with  compressed  bodies  are  usually  dwellers 
among  bushes  and  trees.  Professor  Case  is  of  the  opinion  that 
Dimetrodon  is  descended  from  an  aquatic  ancestry,  and  that  it  ranged 
widely  over  the  land.    It  is  probable  that  ordinarily  the  animal  did 

i  The  Perao-Carboniferous,  Beds  of  North  America  and  Their  Vertebrate  Fauna.    Pub.  No.  307  Car- 
negie Institution,  Washington,  1015,  p.  142. 
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not  raise  his  body  far  above  the  ground,  but  crawled  around  much 
after  the  fashion  of  the  crocodile,  though,  quoting  again  from  the 
above  author: 

The  strong  limbs  with  longer  foreleg  than  upper  leg,  with  strong  feet,  with  powerful 
claws,  ample  evidence  of  an  ability  to  run  with  some  speed  and  perhaps  even  leap  or 
pounce  upon  prey.  Abel,  in  his  Paleobiologie,  points  out  that  running  and  leaping 
imimftlff  have  the  foreleg  longer  than  the  upper  leg,  and  creeping  animals  have  the  pro- 
portions reversed.  It  is  not  probable  ihe  Dimetrodon  was  ever  capable  of  leaping  any 
distance,  but  it  certainly  was  able  to  move  swiftly  for  a  short  space.  Probably  it 
lay  hidden  in  the  vegetation,  and  made  short,  scuttling  rushes  upon  its  prey,  end- 
ing, possibly,  with  a  short 
?  pounce,  which  permitted  its 

weight  to  add  something  to 
the  vigor  of  the  attack  by 
tooth  and  claw. 

Dimetrodon  was  the 
dominant  and  prob- 
ably the  most  formid- 
able animal  of  his  time. 
Of  the  contemporary 
animals  of  the  Permian 
there  was  a  vast  assem- 
blage of  reptiles  and 
amphibians,     and     it 

FIG.  1.— DIMETRODON  OIOAS,  POSTERIOR   ASPECT  OF  SKULL.     NO.       WES        thCSO       that      the 

8686  U.8.N.M.    One-fourth  natural  soe.    p.,  frontal;  o„  j  :  w    were      ^^ 

orbit;  qcc.,  occipital  condyle;  P.,  parietal;  po.t  postorrital;  .  J  * w*** 

P.  oe.,  paraocopital;  po.  /.,  postfrontal;  q.,  quadrate;  q.  j„  larly  adapted  f  Or  catch- 

quadratojuoal:   So.,  supraocopital;   8q.t  squamosal;   to.,  •  rpL|fl     KnrHApn    nf 

DOUBTFUL  ARTICULATION  FOB  THE  TARULARE.  "*©•        inC       D°raeTS      OI 

pools  and  swampy 
places  were  probably  the  regions  most  densely  populated  by  these 
lesser  forms,  and  no  doubt  such  places  were  the  favorite  haunts 
of  the  Dimetrodon. 

NOTES  ON  THE  SKELETAL  STRUCTURE  OF  DIMETRODON  GIGAS  COPE 

SJcuU. — Through  the  studies  of  Baur,  Case,  Williston,  Broom,  and 
von  Huene,  the  structure  of  the  skull  of  Dimetrodon  is  now  pretty 
well  known.  There  is  still  divergence  of  opinion  regarding  the  extent 
of  the  boundaries  of  some  few  of  its  elements,  and  of  the  homologies 
of  certain  others.  At  this  time  it  is  the  composition  and  extent  of 
the  bones  forming  the  posterior  part  of  the  cranium  that  appears  to 
be  least  understood,  and  while  the  skull  of  No.  8635,  U.S.N.M., 
offers  but  little  positive  information  for  making  clearer  our  under- 
standing of  the  occipital  region,  it  does  offer  suggestions  which  may 
eventually  be  of  help  in  arriving  at  the  correct  interpretation  of  these 
parts. 

The  median  bones  of  the  occipital  region  were  found  articulated 
as  shown  in  figure  1.    The  sutures  are  entirely   obliterated — a  con- 
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dition  found  to  prevail  in  four  other  individuals  in  this  same  collection. 
All  authorities,  I  think,  are  now  agreed  that  this  part  of  the  occiput 
consists  of  a  median  supraoccipital,  small  exoccipitals,  large  para- 
occipitals .  (opisthotics),  and  basiocoipitaL  In  addition  to  these 
Huene  in  1913  '  recognized  a  distinct  dermosupraoccipital  (post- 
parietal)  bone  lying  between  the  upper  extremity  of  the  supraoccipital 
and  the  parietal,  and  laterally  a  tabulare  and  supratemporal  bones. 

In  assembling  the  bones  of  the  present  skull  all  of  those  preserved 
could  be  articulated  except  the  one  illustrated  in  figure  2.  It  was 
submitted  to  Dr.  S.  W.  Williston,  who  identified  it  as  being  a  portion 
of  the  tabulare  and  dermosupraoccipital,  but  I  have  not  been  able  to 
satisfactorily  articulate  these  bones,  so  they  have  been  left  off  the 
skull  until  such 
time    as     their  J[ 

proper  place  shall 
be  definitely  deter- 
mined, j} 

The  squamosal 
shows  on  its  medial 
side  a  convex  tri- 
angular articular 
facet  (see  fig.  1, 
to),  which  I  first 
regarded  as  the 
surface  for  articu- 
lation  with  the 
concave  area  of 
the  so-called  tab- 
ulare shown  in  B,  no  2._DnaiBODOM  mQAB  ocaniAL  bohes  No.  8885,  U.8.N.M. 
figure    2.      These        firinBum.  A,  bxtsbnal  Aflnct.  d, DBBMOsuTftAOcanrAL;  u, 

two  surfaces  seem 
to  be  counterparts, 
but  unfortunately  the  tabulare  appears  to  belong  to  the  right  side, 
while  the  one  squamosal  present  pertains  to  the  left  side  of  the  skull, 
so  that  a  direct  trial  could  not  be  made.  Furthermore,  I  have  never 
been  able  to  orientate  the  bones  shown  in  figure  2,  so  that  their  relation- 
ships with  the  other  elements  of  the  posterior  aspect  would  be  entirely 
in  harmony.  Another  suggestion  as  to  the  use  of  this  articular  facet 
on  the  squamosal,  arrived  at  since  the  skull  was  articulated,  is  that 
it  may  be  for  the  paraoocipital  process.  In  the  event  of  that  fact 
being  established  it  would  necessitate  the  shifting  upward  of  the 
whole  central  mass  of  the  occiput  to  a  higher  position.  Such  a  change 
would  bring  the  supraoccipital  in  contact  on  the  ventral  side  with  the 


TABULABS.    B,  UHWMKAL   AfTOOt    OB   COMCATB    ABTKULAB  BUBFAOB 
OF  TABULABS. 


.     »  Bofl.  Amer.  Mm.  N»t.abt.,  vol  32,1*18,  B.»,flf.  44- 
115690— 19— Proc.N.M.vol.56 04 
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parietals,  as  it  is  usually,  if  not  always,  found  in  the  reptilia.  The 
median  superior  border  of  the  supraoccipital  is  not  united  by  suture 
with  the  overlying  parietals,  but  presents  a  finished  grooved  border 
for  cartilagenous  attachment — a  condition  found  in  many  of  the 
Fredentate  dinosauria. 

The  presence  of  such  a  border  casts  grave  doubt  on  the  authenticity 
of  Huene's  determination,  where  he  depicts 1  the  supraoccipital  as 
attached  by  jagged  suture  with  a  dermosupraoccipital  that  is  inter- 
posed between  it  and  the  parietals.  Either  the  upper  median  portion 
of  these  coalesced  occipital  bones  in  No.  8635,  U.S.N.M.  (fig.  1) 
represent  the  dermosupraoccipital  or  else  Huene's  interpretation  is 
in  error.  All  the  evidence  sustains  the  latter  conclusion,  but  as  to 
how  the  dermosupraoccipital  does  articulate  with  the  parietals  the 
present  specimen  offers  no  evidence. 

The  complete,  uncrushed  left  squamosal  is  present,  and  it  appears 
to  clear  up  some  of  the  earlier  determinations  of  authors.  The  upper 
end  is  obliquely  truncated,  presenting  on  the  superior  surface  of  the 
upper  end  an  articular  face,  the  outer  half  of  which  is  certainly  for 
articulation  with  the  posterior  branch  of  the  postorbital;  the  inner 
half  of  this  facet  meets  the  outer  end  of  the  parietal.  It  should  be 
stated,  however,  that  the  parietal  was  found  detached,  but  everything 
about  it  appeared  to  indicate  a  close  union  with  the  posterior  branch 
of  the  postorbital  and  squamosal  as  shown  in  figure  1. 

There  was  no  evidence  of  the  separation  of  the  posterior  extremities 
of  these  bones  by  an  interposed  supratemporal  bone  such  as  found 
by  Huene,  and  I  think  it  highly  improbable  that  such  a  condition 
existed,  for  were  the  supratemporal  present  in  this  position  in  Dime- 
trodon,  contact  between  the  parietal  and  squamosal  would  be  severed — 
a  most  unusual  condition  in  the  reptilia. 

Broom  in  his  restoration '  of  the  skull  of  Dimetrodon  shows  the  parie- 
tal and  postorbital  in  close  apposition  and  both  properly  in  contact 
with  the  squamosal.  In  view  of  the  evidence  now  before  me  I  can 
see  no  possibility  of  there  being  an  element  thrust  in  between  the 
posterior  extremities  of  these  bones  such  as  found  by  von  Huene. 

The  quadratojugal  is  another  bone  whose  limitations  are  not  as 
yet  fully  and  satisfactorily  determined.  This  bone  is  represented  in 
the  present  skull  by  the  greater  portion  of  the  left  element.  It  had 
not  been  identified  at  the  time  of  articulating  the  skull,  so  does  not 
appear  in  the  illustrations.  As  preserved  it  is  a  small  irregularly 
shaped  bone,  with  a  short  lateral  process  which  extended  forward  to 
overlap  the  posterior  end  of  the  jugal  (see  fig.  1,2/.)  and  a  superior 
process  which  extended  upward  behind  the  quadrate  to  unite  with  the 
squamosal  as  shown  in  figure  1.  Huene  has  correctly  viewed  the 
lateral  extent  of  the  quadratojugal  (fig.  42,  p.  357),  but  he  appears 
to  have  been  in  error  regarding  its  superior  process,  which  he  con- 


»  BoIL  Amtr.  Mitt.  Not.  HJit.,  Tot  82, 1MB,  p.  3*8,  fig.  44  A. 

•  Broom,  B.    Boll.  Amor.  Moo.  Not.  Hfck,  fot  28, 1910,  p.  336,  fig.  If. 
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sidered  short.  This  process  has  been  broken  off  and  is  missing  from 
specimen  No.  8636,  U.S.N.M.,  but  is  shown  restored  in  its  entirety 
on  the  right  side  of  the  posterior  aspect  of  the  skull  in  figure  1.  The 
upper  extremity  on  the  left  side  was  purposely  left  out  so  that  the 
artist  could  depict  the  decided  depression  on  the  posterior  border  of 
the  squamosal. 

If  this  articular  depression  is  not  for  the  reception  of  the  upper 
end  of  a  process  from  the  quadratojugal,  I  am  utterly  at  loss  to 
know  its  function.  That  other  specimens  have  obscurely  indicated 
such  an  extension  of  this  process  is  shown  in  a  figure '  of  the  pos- 
terior aspect  of  a  Dimetrodon  skull  illustrated  by  Case,  where  the  left 
element  is  shown  extending  up  as  high  as  the  paraoccipital  process. 


Flo.  3.— Setjix  Of  Dimeteodoe  GMUfl  Core,  No.  8636,  U.8.N.M.    Palatal  tdcw.   One-foueth  vat- 

UEAL  SIZE,     bt,  BAS8PHSHOD>;  /.  tL,  TACIT  WITH  WHICH  THE  STAPES  AETICULATBD;  j,  JVOAL]  ffU,  MAX- 

illaht;  oee.  occipital  condyle;  pi.,  palatine;  pmx,  pbemaxillaet;  p.  oc.t  paeaoccipral  feocess; 
pfc,  pteetooid;  f .,  quadrate;  f  j.t  quaoeatojuoal. 

The  union  of  the  quadratojugal  and  quadrate  on  the  ventral 
border  is  by  an  inverted  V-shaped  notch  on  the  distal  side  of  the 
former  which  fits  over  the  outward  extension  of  the  articular  por- 
tion of  the  latter.  Immediately  above  this  notch  on  the  medial 
side  is  the  rounded  border  foiming  the  outer  boundary  to  the  fora- 
men between  these  two  bones. 

The  bones  of  the  top  of  the  skull  ar«  pretty  well  known,  and  the 
skull  as  restored  agrees  quite  closely  with  the  determinations  of 
Case  and  other  authorities.  The  septo-maxillaries  are  present, 
being  found  attached  by  matrix  to  the  posterior  end  of  the  pre- 
maxillary.  These  were  displaced  in  relation  to  one  another,  and  I 
have  been  unable  to  articulate  them  with  any  degree  of  confidence 
of  their  being  correctly  placed. 

In  figure  3, 1  present  a  view  of  the  palate  of  No.  8635,  U.S.N.M., 
which  in  the  main  agrees  closely  with  Broom's  restoration  of  this 

*  Butt.  Amr,  Etas.  Nst.  History,  toL  38, 1010,  p.  198,  fig.  4. 
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aspect  of  the  skull  differing  chiefly  in  the  proportions  of  some  of  its 
elements.  The  anterior  portion  of  the  palatines  are  relatively  wider 
than  represented  by  Broom,  and  the  pterygoids,  especially  their 
anterior  prolongation,  is  clearly  shown  by  this  specimen  to  be  nar- 
rower than  in  any  restoration  yet  given.  It  now  appears  quite 
probable  that  in  articulating  this  skull  the  palate  especially  between 
the  maxillaries  has  been  made  too  narrow,  thus  closing  up  the 
posterior  median  aperture. 

Vertebral  column. — The  complete  backbone  in  front  of  the  sacrum 
in  Dimetrodon,  according  to  Dr.  E.  C.  Case,  consists  of  27  vertebrae. 
In  the  present  specimen  there  were  parts  present  of  that  number  of 
presacrals.  The  atlas  was  represented  only  by  the  preatlantal  inter- 
centrum,  and  vertebrae  11,  13,  14,  and  15  (counting  from  the  head 
backward)  by  their  spinous  processes.  The  other  vertebrae  of  the 
series  are  unusually  well  preserved,  but  all  except  the  fourth  and  sixth 
lack  the  proximal  terminations  of  the  spines.  In  articulating  the 
skeleton  the  fourteenth  and  fifteenth  have  been  assigned  centra 
that  were  found  associated  with  this  specimen,  but  there  is  no  evi- 
dence to  show  that  they  belong  to  these  particular  vertebrae.  There 
is  a  single  caudal  present  that  on  account  of  the  large  size  of  its 
transverse  processes  is  called  the  first  of  the  series.  The  missing 
sacral  vertebrae  have  been  supplied  from  a  second  individual  (No. 
8661,  U.S.N.M.),  belonging  to  the  same  collection  and  from  the 
same  deposit  of  fossils.  It  appears  to  pertain  to  a  slightly  smaller 
individual  than  No.  8635,  U.S.N.M.  With  the  exception  of  the 
single  caudal  mentioned  above  the  remainder  of  the  tail  has  been 
restored. 

The  fin-like  crest  along  the  back  formed  by  the  lengthened  spinous 
processes  of  the  vertebrae  presents  a  notably  different  aspect  than 
found  in  the  previously  mounted  skeletons  of  Dimetrodon  irwisivus. 
but  whether  the  differences  observed  represent  constant  features 
peculiar  to  Dimetrodon  giga*,  I  am  not  prepared  to  decide  at  this 
time.  Unlike  D.  incisiws,  where  the  spines  rise  perpendicularly 
and  rapidly  lengthen  from  the  axis  backward,  the  first  four  posterior 
to  that  bone  in  this  specimen  are  of  about  equal  height.  Beginning 
with  the  seventh  of  die  series  they  rapidly  grow  longer  as  we  pro- 
ceed posteriorly  in  the  column,  reaching  their  maximum  develop- 
ment with  the  twelfth  vertebrae.  Continuing  posteriorly  they 
gradually  diminish  in  length,  finally  graduating  into  the  short  spines 
of  the  tail  The  processes  of  the  first  dorsals  have  a  tendency  to 
rise  vertically,  but  as  we  pass  backward  they  assume  an  oblique  and 
finally  a  curved  retroverted  position  overhanging  the  sacrum. 

The  spinous  process  on  the  fourth  cervical  is  complete,  being 
terminated  by  a  cupped  extremity.  It  measures  220  mm  in  length 
from  center  of  neural  canal  to  tip.  The  sixth  spine  is  very  nearly 
perfect,  lacking  only  a  small  portion  of  the  tip.    AH  of  iJre  trthsre 
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have  suffered  more  or  lees  loss  from  their  upper  ends,  but  none  show 
any  expansion  of  this  end  as  in  Edaphowurus;  all  probably  tapered 
to  a  pointed  end  with  eupped  extremity. 

Several  of  the  spines  as  shown  in  plate  71  have  large  exostoses 
showing   that    they  have   been 
broken  and  healed  during  life. 

Ribs. — Parts  of  nearly  all  the 
ribs  are  present,  of  which  six 
are  complete.  None  were  found 
articulated,  so  that  their  present 
position  in  the  skeleton  is  based 
entirely  on  a  study  of  their  rela- 
tive size,  spread  of  head  between 
capitulum  and  tuberculum  as 
compared  with  the  vertebral  ar- 
ticulating facets.  Counting  back 
from  the  axis,  ribs  Nos.  7,  9,  10, 
and  11  of  the  right  side,  and  Nos. 
7  and  16  of  the  left  side  are 
perfectly  preserved. 

The  anterior  thoracic  ribs  when 
articulated  form  a  much  flattened 
and  exceedingly  deep  body  cav- 
ity immediately  behind  the  fore- 
legs. (See  pi.  72,  fig.  1.)  More 
posteriorly,  however,  the  ribs 
take  on  a  decided  convexity,  as 
may  be  seen  by  comparing  ribs 
A  and  B,  figure  4.  All  of  the 
thoracic  ribs  are  terminated  dis- 
tally  by  slightly  expanded  cylin- 
drical ends  that  are  cupped  for 
the  better  attachment  of  the 
cartilagenous  ribs  of  the  belly. 

There  was  no  evidence  of  the 
presence  of  ossified  abdominal 
ribs.  The  seventh  pair  of  ribs, 
the  longest  of  the  entire  series, 
measure  395  mm.  in  length.  The 
sixteenth  rib  of  the  left  side  is 
334   mm.   long  measured  from 

Shoulder  girdle  and  fore  limb. — In  Ub  monographic  work,  "The 
Pelyeoeauria  of  North  America,"  l  page  121,  Case  says:  "The 
shoulder  girdle  of  Dimetrodon  giga*  unknown."  It  is,  therefore,  of 
interest  to  find  with  specimen  No.  8635,  U.S.N.M.,  the  complete 


m.  4.— RlB8  OF  DlMETBODON  GIGA8,  No.  8636, 
UJSwNJL  A,  BBTEHTH  BIB  OF  BIGHT  ODE, 
VIEWED  FBOM  THE  FBOKT;  B,  8EXTXENTH  BIB  OF 
LEFT  BIDS,  (REVERSED)  VISITED  FROM  FBONT; 
C,  UMDUM  CBBVKAL  BIB;  C,  CAFlffULUlf;  t., 
TTOBBCTOUM.    All  houses  ABOUT  ome-thied 

NATUBALOXE. 

the  tuberculum  over  the  eurve. 
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left  half  of  this  girdle  articulated  with  the  almost  perfect  limb  and 
foot.     (See  pL  72,  fig.  2.) 

I  have  carefully  compared  these  bones  with  the  homologous 
elements  of  the  smaller  and  better  known  species,  Dimetrodon 
incisivusy  but,  except  for  their  larger  size,  fail  to  detect  differences 
which  might  be  of  help  in  distinguishing  them  specifically. 


Fig.  *.— Left  scapula  or  Dmetbodom  <hqas  Cora,  No.  8836,  UAJiM.    About  one-tsxed  natural 
sbe.   Lateral  view.  ef.  cobacoid  foramen,   cor.,  ooeaooid;  mcor.,  metaoobaooid. 

Scapula. — The  unusually  well-preserved  left  scapula  coossified 
with  the  coracoid  and  metacoracoid  is  known  in  figure  5. 

The  suture  defining  the  junction  of  scapula  and  coracoid  has  been 
entirely  obliterated,  but  between  the  coracoid  and  metaooraooid  it 
remains  distinct  as  shown  in  figure  6. 

From  end  to  end  there  is  a  decided  convex  curvature  which  con- 
forms well  to  the  form  of  the  body  and  also  throwB  the  expanded 
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coracoid  end  somewhat  inward  to  form  the  chest  The  greatest 
length  of  these  coossified  bones  is  410  mm.  measured  oyer  the  curve. 
Greatest  expanse  of  distal  end,  235  mm.;  of  proximal  end,  140  mm. 

No  cleithrum  has  been  restored  in  the  mounted  skeleton  as  no  bones 
which  could  be  referred  to  this  element  were  found  in  the  collection. 

The  humerus  of  Dimetrodon  gigas  can  only  be  distinguished  from 
D.  incisivus  by  its  much  larger  size.  Case  l  observes  that  in  the 
humerus  of  the  type  of  D.  gigas  "differs  from  Dimetrodon  incisivue 
in  the  articular  face,  which  involves  the  whole  of  the  proximal  end, 
and  the  radial  crest,  which,  while  being  strong  is  not  long,  begin- 
ning lower  down  on  the  head  and  not  continuing  so  far  distally. 

B 


enti 

rc/.e/y 


rttif.C. 

__     M      ,                                        »^_                                   ^  FlO.  7^-LWT  RAMUS  AMD  UIHA  OF  Dl- 

F».  «.— LOT  HUMEBU8   OF  DlMBTBODOB  (BOAS  COFE,  NO.  mKTBODO*     OIGAB     COPE.,     NO.     88S6 

•615,  U.8.N.M.     OMMBIIDXATUBALfln.     AlREBIOB  OB  VSMM.      A.   BAIOTS   TOWED  FBOM 

TEBTBAL  YIEW.    4.,  RADIAL   OB  DELTOID  CBEtT;  tCt.  «|>f .,  THE  FBOBT.     B.    ULKA  TOWED  FBOM 

BCTBnCOHYLAB  NOTCH;  €*t.  <p./.,  EMTEflOOXDTLAB  FOBA-  THE  IBOHT.    ©.,    OLBCBAHOH  PBOCBflS. 

war,nd.  a,  badial  cobdtlb.  Both  novBEScoohTHiBDHATinuL  abb. 

The  edges  of  the  proximal  end  are  quite  rugose/1  I  fail  to  observe  any 
such  differences.  There  are  16  Dimetrodon  humeri,  large  and  small, 
in  the  United  States  National  Museum  collection,  and  though  they 
were  found  to  differ  in  some  minor  details  all  were  essentially  alike. 

The  greatest  length  of  the  present  humerus  is  235  mm.;  greatest 
width  of  the  proximal  end  128  mm.;  greatest  width  of  distal  end 
136  nun.;  least  diameter  of  shaft  20  mm. 

The  radius  and  ulna  have  also  been  carefully  compared  and  as 
with  the  humerus,  their  larger  stee  is  the  chief  difference  found. 
The  principal  features  of  these  bones  are  shown  in  figures  6  and  7. 

Publication  No.  a07,  GuiMcto  iMtttntkn,  WtdtfBftcn,  1915,  p.  1SL 
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The  ulna  has  a  greatest  length  of  286  mm.;  greatest  diameter  of 
proximal  end,  68  mm.;  greatest  diameter  distal  end,  41  mm. 

The  radius  has  a  length  of  190  mm.;  greatest  diameter  proximal 
aid,  50  mm.;  greatest  diameter  distal  end,  48  mm. 

According  to  Case  the  femur  of  Dimetrodon  gigas  has  a  heavier 
outer  condyle  and  a  slightly  curved  shaft,  which  distinguishes  it 
from  D.  incisivus.  I  fail  to  note  any  difference  except  that  of  size 
in  the  femur  of  No.  8635,  U.S.N.M.,  when  compared  with  femora 
of  D.  incisivus.  The  femur  has  a  greatest  length  of  240  mm.; 
greatest  width  of  distal  end,  90  mm.;  of  proximal  end,  79  mm.;  the 
least  width  of  shaft,  26  mm. 

like  the  femur  the  tibia  shows  no  characters  peculiar  to  this 
species.    The  greatest  length  of  the  tibia  is  195  mm. 

Carpus  and  forefoot. — The  left  forefoot  of  specimen  No.  8635, 
U.S.N.M.,  appears  to  be  the  most  complete  manus  of  a  Dimetrodon 
that  has  yet  been  discovered,  and  the  first  to  be  described  of  the 
species  D.  gigas.  Fortunately  the  greater  number  of  the  bones 
comprising  it  were  found  articulated,  thus  giving  positive  evidence 
of  their  proper  association  and  arrangement  as  shown  in  figure  8. 

Case,1  it  appears,  was  the  first  to  figure  and  describe  the  articu- 
lated carpus  and  portions  of  attached  metacarpus  of  this  genus, 
based  on  a  D.  incisivus  foot. 

In  1911  WiHiston  *  published  a  figure  of  an  articulated  carpus  of 
this  same  species  giving  an  anterior  view. 

These  references  cover  practically  all  that  has  been  written  on  the 
feet  of  Dimetrodon.    The  hind  feet  are  as  yet  practically  unknown. 

The  carpus  in  the  present  specimen  is  complete  except  for  the  ele- 
ment designated  by  Case  the  "sesamoid,"  which  articulates  with 
well-defined  facts  on  the  radiale  side  of  centrale  2  and  carpale  1.  It 
has  been  restored  here  (see  *,  fig.  8)  after  an  element  belonging  with 
a  forefoot  of  D.  incisivus  kindly  loaned  me  by  Dr.  S.  W.  Williston. 
Metacarpals  3,  4,  and  5  and  proximal  phalangials  1  and  2  of  digits 
4  and  &  were  found  articulated  or  so  little  displaced  as  to  raise  no 
doubt  as  to  their  being  in  proper  sequence.  Other  bones  that  were 
detached  but  found  associated  in  the  same  field  packages  were  meta- 
carpal 1,  proximal  phalangials  of  digits  1,  2,  and  3,  and  two  ungual 
phalanges,  here  arbitrarily  plaoed  on  digits  4  and  5.  (See  fig.  &) 
All  of  these  detached  elements  probably  pertain  to  this  foot,  but  of 
phalangeal  2  of  digit  2  and  ooossified  phalangials  2  and  3  of  digit  3, 
and  the  ungtals  of  the  first  three  digits,  one  can  not  be  so  sure  they 
pertain  to  this  same  individual.  However,  the  final  test  of  the  cor- 
rectness or  incorrectness  of  the  Association  of  these  elements  as 

>  Case,  B  C.  Joara.  of  Geology,  vol.  U,  No.  1,  p.  U,  1908,  and  Pelyooaauria  of  North  America,  Carnegie 
Inetltotkm,  Pub.  No.  W,  1907,  pp.  113-114,  pL  M,  fig.  1. 
'WaiateBtS.W,  America*  Pararia* Vefftgatea,  HU»  pi.7»*g.  aV 
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illustrated  in  figure  8  must  await  the  discovery  of  a  more  complete 
articulated  manus. 

The  carpus  of  Dimetrodon  as  known  at  this  time  consists  of  11 
elements,  though  Williston  is  of  the  opinion  that  a  pisiform '  will 
be  found  articulating  in  the  interval  between  the  ulna  and  ulnare, 
as  in  modern  reptiles  and  as  it  does  in  Varanosaurw,  Casta  > 
Limnosceles,  and  Trispondylus. 

The  proximal  row  consists  of  three  bones  (the  radiale,  intermedium, 
and  ulnare),  a  median  row  of  two  centrale,  and  a  distal  row  of  five 
carpale.    These  carpal  bones  articulate  with  one  another  by  well- 
defined  facets  and  with  the  metacarpals  by  equally  well-developed 
articular  faces,  which  indi- 
cate clearly  the  spreading 
nature  of  the  digits  and 
especially  the  decided  di- 
vergence of  digit  5. 

The  radiale  is  a  stout 
block-like  bone  with  a  flat- 
tened proximal  end  which 
articulates  with  the 
radius.  The  distal  end  is 
wedge-shaped,  formed  by 
two  nearly  equal  but 
oblique  articular  faces. 
The  outer  face  meets  cen- 
trale 2  (C,),  the  inner  ar-  r 
ticulates  with  centrale  1 
(Ct).  The  posterior  side 
of  the  radiale  is  channeled                                        w 

]_  _    j  AAVX  «.lMa;i*«fci  ~~~n*A     fts-  tr-LEn  voaa  toot  o»  Duureodov  okas  Cora*  No. 

by  a  deep  vertical  groove      ^  UJB  N M  0>hiiid  katihul  am.   ch  ch  «n- 
runnmg  from  top  to  the      *iAtiiAHD«;/,iwTBACA»PAL»o»AM«N;i«.iiiwBM»ijiuii; 

Ktfvtfnm  ■*  ********  8»  "MAMOid;  mi,  ulnam;  1,  2,  a,  4,  ahd  * 

UWLUUl.  CARPAL*  1  TO  5;  I,  U,  HI,  IV,  V,  DI0R8  1  TO  5. 

Theulnare  is  a  relatively 
thin  but  elongate  element,  broadly  grooved  vertically  on  the  posterior 
side.  The  subconvex  articular  proximal  end  forms  the  chief  articu- 
lation of  the  foot  with  the  ulna.  The  flattened  distal  end  unites 
with  carpale  4  and  5;  most  extensively  with  the  former.  On  the 
radial  side  are  two  distinct  articular  facets — the  upper  for  the  inter- 
medium, the  lower  unites  with  centrale  1.  The  rounded  border  be- 
tween these  two  facets  represent  the  ulnare  boundary  of  the  very  large 
intracarpal  foramen  such  as  is  found  in  Sphenodon.  This  is  consid- 
ered by  Osborn  to  be  a  "primitive  feature*  characteristic  of  other 
Diapsida." 

»  Wfflfston,  8.  W.   AnwrioinPennianVertebrmtM,  19H,  p.  103. 
*  Bull.  Amor.  Mm.  N«t.  Hist.,  vol. 23,  p.  369, 1M7. 
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Between  the  radiale  and  ulnare  is  the  intermedium,  which  projects 
well  above  the  proximal  ends  of  those  bones,  thus  interposing  itself 
between  and  separating  the  distal  ends  of  the  radius  and  ulna.  The 
inner  side  of  the  proximal  end  articulates  with  the  ulna  much  as  in 
Sphenodon.  Above  the  flat  distal  end  that  articulates  exclusively 
with  centrale  1  the  shaft  of  the  intermedium  is  constricted,  but  higher 
it  again  expands  into  a  thin  plate,  being  terminated  by  a  bluntly 
pointed  proximal  extremity. 

On  the  ulnar  side  an  elongated  facet  articulates  with  the  ulnare. 
In  the  present  carpus  there  is  no  direct  contact  between  the  inter- 
medium and  the  radiale — a  peculiarity  which  appears  to  be  distinctive 
of  Dimetrodon  and  which  differs  from  all  other  Permian  reptilia. 
The  illustrations  of  the  carpus  as  published  by  Case '  and  by  Willis- 
ton  *  certainly  give  the  impression  that  these  bones  were  in  contact 
in  Dimetrodon  incitivus,  but  an  examination  of  a  carpus  of  this 
species  shows  the  same  condition  prevails  as  in  the  specimens  here 
illustrated  in  figure  8. 

Centrale  1  (Ct)  has  &  wedge-shaped  proximal  end  presenting  two 
articular  faces;  the  outer,  which  is  the  larger,  unites  with  the  radiale; 
the  inner  with  the  intermedium.  A  slight  notch  on  the  ulna  side  is 
the  contribution  of  this  bone  to  the  boundary  of  the  intracarpal 
foramen.  Below  this  notch  an  elongated  vertical  facet  meets  the 
ulnare,  while  on  the  opposite  side  it  unites  with  centrale  2,  there  being 
a  small  foramen  at  the  point  where  the  radiale  and  the  two  centrale 
meet.    The  distal  end  is  in  contact  with  carpale  3  and  4. 

Centrale  2  (C%)  is  smaller  than  Ct.  Distally  it  articulates  with 
carpale  1,  2,  and  slightly  with  3.  On  the  radial  side  there  is  a  dis- 
tinct articular  facet  for  the  "sesamoid/'  here  restored. 

Of  the  distal  row  composed  of  five  carpale,  carpale  4  is  the  largest. 
The  first  is  expanded  transversely  and  presents  at  its  distal  extremity 
a  peculiar  articulation  for  metacarpal  1,  the  external  half  being  on 
the  ventral  side,  the  internal  half  being  on  the  anterior  border.  The 
articular  surfaces  on  carpale  2,  3,  4,  and  5,  which  meet  their  respec- 
tive metacarpals  are  broadly  concave  from  front  to  back. 

Digits. — The  metacarpal  of  the  first  finger  is  very  small  and  the 
finger  is  very  short.  The  metacarpals  gradually  lengthen  toward  the 
outer  side  of  the  foot,  reaching  their  maximum  development  in  the 
fourth,  which,  as  in  Varanosaurus,  is  the  longest  toe  of  the  foot.  The 
fifth  toe  is  divergent,  as  clearly  indicated  by  the  articular  surface  of 
carpale  5. 

The  digital  formula  remains  to  be  definitely  determined,  though 
there  is  every  reason  to  believe  it  to  be  2,  3,  4, 5, 3,  as  here  illustrated 
and  as  it  exists  in  most  primitive  reptilian  forms. 

'CMe,E.C.   Polyoofauifeof  North  Aa^k^  Cwnegle Institutkm,  Pub.  No. ^ UOT,  p^  113,  U4,  pL 

ie,fl*.i. 

»WfllfetoQ,B.W.   Am«tauiP»rmlaiiVertdb»to«,l«U,pl.7,flg.8. 
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The  proximal  row  of  phalanges,  except  on  digit  1,  have  widely  ex- 
panded proximal  ends  and  much  narrower  distal  extremities.  The 
distal  articulation  is  peculiar  in  having  a  blunt  median  projection 
which  is  received  in  a  median  notch  provided  for  it  on  the  proximal 
ends  of  the  succeeding  phalanges.  The  toes  are  terminated  by 
strong,  clawed  terminal  phalanges  that  were  cased  in  strong  claws. 
The  whole  structure  of  the  carpus  and  other  bones  indicates  a  strong, 
flexible  foot,  such  as  would  be  possessed  by  a  carnivorous  terrestrial 

EXPLANATION  OP  PLATES. 
Plate  70. 

Mounted  skeleton  of  Dimetrodon  gigas  Cope.  No.  8635,  U.S.N.M.  Viewed  from 
the  left  aide.  About  one-twelfth  natural  sue.  Mounted  by  Thomas  J.  Home, 
1918. 

Plats  71. 

Skeleton  of  Dimetrodon  gigas  Cope.  No.  8635,  U.S.N.M.  About  one-twelfth  natural 
eke.  Those  parts  shown  in  outline  are  missing.  The  sacrum  of  three  vertebrae, 
pelvis,  and  interclavicle  bones  have  been  introduced  from  other  individuals. 

Platb  72. 

Fig.  1.  Mounted  skeleton  of  Dimetrodon  gigae  Cope.  No.  8635,  U.S.N.M.  Viewed 
from  the  rear  in  order  to  show  the  shape  of  the  body  cavity  and  the  pose  of  the 
fore  limbs. 

Fig.  2.  Mounted  skeleton  of  Dimetrodon  gigas  Cope.  No.  8635,  U.S.N  M.  Viewed 
diagonally  from  the  left  side,  in  order  to  show  the  articulated  pectoral  girdle. 

Plate  73. 

Model  restoration  of  Dimetrodon  gigas  based  on  the  mounted  skeleton  shown  in  plates 
70  and  72.  About  one-twelfth  natural  size.  Modeled  by  Charles  W .  Gilmore,  1918. 
Inset  is  Basiliscu*  ptumjfroni  a  living  lizard,  found  in  Central  America,  which  has 
a  fin-like  extension  of  the  neural  processes  as  in  Dimetrodon.  About  one-third 
natural  size.    After  Cope. 
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Mounted  Skeleton  of  Di  metro  don  qiqas  Cope 

For  explanation  of  plate  see  paoe  639 
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Skeleton  of  Dimetkodon  qiqas  Cope 

For  explanation  of  plate  see  page  639 
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2.    Skeleton  of  Dimetrodon  qiqas.  Viewed  Diagonally 

For  explanation  op  plate  see  page  630 
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Restoration  of  Dimetrodon  qiqas  Cope 

For  explanation  of  plate  see  page  530 
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NEW  GENERA  AND  SPECIES  OP  MUSCOID  FLIES. 


By  Charles  H.  T.  Townsbnd. 

Custodian  of  Mutcoid  Diptera,  United  State*  National  Mu$eum. 


In  the  following  descriptions  the  position  of  hind  crossvein  is 
stated  with  reference  to  its  relative  distance  from  the  small  crossvein 
and  the  cubitus  as  nearer  to  one  or  the  other,  or  in  the  middle  be- 
tween them. 

The  holotypes  of  all  the  new  species  described  are  in  the  United 
States  National  Museum,  excepting  only  those  of  Trochiloglossa 
tropica,  Myothyriopsis  bivittata,  and  Neoerigone  cinerea,  which  are  in 
the  American  Museum  of  Natural  History;  while  paratypes  of  the 
last  two  are  in  the  National  Museum. 

The  forms  are  arranged  systematically  under  tribes,  to  conform 
with  the  arrangement  adopted  in  synoptic  tables  of  muscoid  genera 
which  it  is  hoped  may  be  published  within  the  year. 

Tribe  MTJS&NINI. 
NEOMUSONA, 


Genotype. — Neomuscina  ccmcola,  new  species. 

Differs  from  Muscina  as  follows:  Clypeus  strongly  dished.  Arista 
much  longer  than  antennae,  thinly  plumose.  Female  frontalia 
without  convergent  pair  of  bristles  in  front  of  ocelli.  Cheeks  not  as 
wide  as  epistoma.  Only  one  preacrostichal  bristle.  Scutellum.  sub- 
pointed  behind.  Basal  segment  of  abdomen  well  shortened,  the 
anal  segment  little  longer  than  preceding  segment.  Third  segment 
with  a  marginal  row  of  erect  bristles. 


NBOMUSdNA  CAYICOLA,  M 

Length,  7  mm.  Numerous  specimens  of  both  sexes,  but  largely 
males,  from  the  Santa  Catalina,  Chiricahua,  Graham,  and  Pinal 
Mountains,  and  the  East  Verde  River,  all  Arizona,  3,500  to  5,500 
feet.  (C.  H.  T.  Townsend);  and  females  from  Las  Vegas  Hot 
Springs,  New  Mexico  (H.  S.  Barber).  The  males  especially  congre- 
gate in  quantity  during  the  day  in  caverns  and  under  overhanging 
rocks  in  the  canyons,  often  entering  the  tent  at  night. 

Proceedings  U.  8.  National  Museum,  Vol.  66-No.  2801. 
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Pale  fulvous  to  straw-color.  Head  silvery.  Frontalia  and  an- 
tennae smoky  ruf ofulvous.  Palpi  fulvous.  Mesoscutum  and  pleura 
blackish,  silvery-cinereous  pollinose;  four  blackish  thoracic  vittae. 
Scutellum  and  abdomen  fulvous;  the  posterior  half  of  abdomen 
tinged  with  brownish.  Interrupted  median  vitta  of  blackish-brown 
on  abdominal  segments  two  or  three;  faintly  visible  on  anal  segment. 
Legs  pale  fulvous.    Wings  and  tegulae  glassy. 

Type. — Cat.  No.  22227,  U.S.N.M.,  from  East  Verde  River,  Arizona. 

Tribe  MXTSCINI. 
EUPHORMIA,  new  genus. 

Genotype. — Musca  regina  Meigen. 

It  has  been  demonstrated  by  Villeneuve1  that  regina  Robineau- 
Desvoidy  (not  Meigen),  genotype  of  Phormia  Robineau-Desvoidy,  is 
azurea  Fallen.  Thus  the  name  Phormia  takes  the  place  of  Philornis 
Meinert  (1889),  syn.  ProiocaUiphora  Hough  (1899);  while  regina 
Meigen,  which  is  generically  distinct  from  azurea  Fallen,  will  take  the 
name  Euphormia. 

BUFOLUCQJA,  new  genus. 

Genotype. — Imcilia  bufonivora  Moniez,  1876.* 

Differs  from  Lucilia  as  follows:  Form  distinctly  narrower.  Head 
not  conspicuously  flattened  in  either  sex,  Epistoma  long,  wide, 
strongly  warped,  but  in  line  with  the  warp  of  clypeus.  Facial  carina 
not  showing  between  bases  of  antennae.  Facialia  not  ciliate  half 
way.  Third  antennal  joint  two  and  one-half  times  second,  Arista 
long-plumose  about  two-thirds  way.  Female  front  equilateral, 
rather  over  one-fourth  head  width;  that  of  male  narrowed  in  front 
of  ocelli  to  about  width  of  ocellar  triangle.  Cheeks  nearly  one-third 
eye  length.  Third  vein  bristled  nearly  to  small  crossvein.  Apical 
cell  widely  open  well  before  tip,  the  apical  crossvein  straight.  One 
or  two  strong  erect  median  marginal  pairs  on  second  segment,  strong 
erect  marginal  row  on  third,  anal  segment  covered  with  erect  bristles 
which  are  shorter  in  female. 

Lucilia  siharwn  Meigen  also  belongs  in  this  genus. 

The  maggots  described  by  Mr.  L.  G.  Guthrie,8  and  determined  by 
Brauer  as  OdOiphora,  are  quite  certainly  this  genus. 

Tribe  STBPHAHOSTOMATINI. 

CHLOBOSARCOPHAGA,  new  genua. 

Genotype. — OKlorosarcophaga  cocKliomyia,  new  species. 
Clypeus  considerably  sunken  but  not  deep.    Epistoma  very  short, 
full  width,  warped.    Facialia  set  with  short  setae  over  halfway. 

i  Wien.  Bnt.  Zdt.,  1011.  >  Bon.  Dep.  Nord  Line,  vol.  8,  p.  25;  tnd  ftbo  voL  9,  1878. 

•Bnt.  Month.  Mag.  toL  98,  p.  10. 
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Proboscis  short,  palpi  club-shaped,  subcompressed.  Third  antennal 
joint  about  three  and  one-half  times  second.  Arista  thinly  long- 
plumose  about  two-thirds  way.  Frontals  diverging  one  below  base 
of  antennae.  Two  proclinate  fronto-orbitals  in  female.  Ocellars 
present.  Parafacialia  irregularly  set  with  several  faint  hairs  down 
middle.  Cheeks  over  one-fifth  eye  length.  Three  sternopleurals 
and  postsuturals;  two  postintraalars;  one  preacrostichal  and  post- 
acrostichal;  three  lateral  scutellars,  but  no  apical.  Third  vein 
bristled  halfway  to  small  cross  vein;  others  bare.  Apical  cell  widely 
open  some  distance  before  tip.  Hind  crossvein  nearer  to  cubitus, 
which  bears  a  wrinkle.  No  median  marginals  on  first  two  segments ; 
marginal  row  on  third  and  anal  segments.  First  hypopygial  tergite 
of  female  entire. 

CHLOROSABCOPHAGA  G0CHUOMYIA,  new  geci— . 

Length,  6.5  mm.  One  female,  Upper  Chagree  River,  Canal  Zone, 
Panama,  October  9,  1917,  548  (Harold  Morrison). 

Dull  metallic  green,  thinly  pollinose.  Face,  front  and  occipital 
orbits  golden;  frontalis,  antennae  and  palpi  black.  Mesoscutum 
brassy-silvery  pollinose,  leaving  three  broad  dark  vittae  like  those 
of  Gochliomyia.  Scutellum  and  abdomen  thinly  marmorate  with 
silvery.  Hypopygium  rufous.  Legs  black,  femora  greenish.  Wings 
faintly  smoky-yellowish.    Tegulae  glassy-whitish. 

Type.— Cut.  No.  22086,  U.S.N.M. 

PETROSARCOPHAGA,  new  genus. 

Genotype. — Petrosarcofhaga  arizomca,  new  species. 

Clypeus  rather  elongate,  about  twice  as  long  as  wide.  Epistoma 
elongate,  narrow,  somewhat  warped.  Facialia  bristled  halfway. 
Proboscis  short,  palpi  club-shaped  and  bowed.  Third  antennal  joint 
about  three  and  one-half  times  second.  Arista  long-plumose  about 
two-thirds  way.  Eyes  bare.  Frontals  diverging  one  or  two  below 
base  of  antennae.  No  proclinate  fronto-orbitals  in  male.  OceUars- 
present.  Parafacialia  about  as  wide  as  clypeus,  set  with  a  few  scat 
tered  setae;  a  row  of  bristly  hairs  next  eye.  Cheeks  three-fifths  eye 
length.  No  preacrostichals;  one  postacrostichal;  two  postintraalars 
and  lateral  scutellars;  three  sternopleurals;  four  postsuturals,  the 
two  anterior  ones  short.  A  moderately  short  erect  decussate  apical 
pair  of  scutellars  in  male,  none  in  female.  Third  vein  bristled  over 
halfway  to  small  crossvein,  others  bare.  Apical  cell  open  well  before 
tip.  Cubitus  two-fifths  the  wing  breadth  from  hind  margin.  Pos- 
terior crossvein  nearer  to  cubitus.  Male  tibiae  all  lacking  long  hair. 
No  median  marginals  on  first  two  segments,  median  marginal  pair  on 
third,  marginal  row  on  anal  segment.  First  hypopygial  tergite  of 
female  showing  a  carinate  seam  or  fold  on  median  line,  and  excised 
in  a  vertical  slit  set  with  bristles. 
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PBTSOSABCOPHAGA  ABBON1CA,  new  i 

Length,  12  to  13  mm.  Numerous  specimens  of  both  sexes,  Sabino 
Basin,  Santa  Catalina  Mountains,  Arizona,  about  4,000  feet,  Sep- 
tember 18  to  30,  1918,  on  rock  surfaces  of  canyon  beds  (C.  H.  T. 
Townsend). 

Blackish,  ashy-white  poilinose.  Apical  portion  of  anal  segment, 
hypopygium  of  both  sexes  and  palpi  rufous.  Head  silvery-white, 
frontalia  and  antennae  blackish.  Thoracic  pollen  whitish.  Abdomen 
tessellate  with  more  ashy  pollen.  Legs  blackish,  tibiae  more  or  less 
brownish.    Tegulae  white. 

Type.— Cat.  No.  22087,  U.S.N.M. 

Tribe  TEPHROMYIINI. 
TEPHBOMYIOPSIS,  mew  genus. 

Genotype. — Megerlea  rufocaudata  Bigot,  1881.1 

Facial  characters  practically  same  as  in  Tepkromyia.  Epistoma 
narrowed  from  clypeus.  Arista  long  plumose.  Apical  cell  short- 
petiolate.    Abdominal  macrochaetae  marginal. 

Tribe  MELTOGRAMMINI. 
OPSIDIOPSIS,  sew  genu* 

Genotype. — Opsidiopds  oblata,  new  species. 

Differs  from  Opsidia  as  follows:  Much  narrower  in  form,  sub- 
equilateral  viewed  from  above.  Front  not  very  prominent;  face  of 
female  narrower  below  than  front.  Frontalia  in  middle  fully  three 
times  as  wide  as  one  parafrontal.  A  proclinate-divaricate  pair  of 
ocellars  only.  Parafacialia  sparsely  setose,  little  over  half  as  wide 
below  as  above.  Cheeks  of  female  about  one-fifth  eye  length.  Two 
sternopleurals;  three  postintraalars  and  postsuturals;  oneortwopre- 
acroetichals  and  postacrostichals;  a  short  discal  pair  of  scutellars. 
Last  section  of  fifth  vein  over  half  preceding  section.  Abdomen 
oblong;  no  median  marginals  on  first  segment,  median  marginal  pair 
on  second  and  third,  marginal  row  on  anal;  the  macrochaetae  short. 

OPSn>K>PSIS  OBLATA,  new  apectof. 

Length,  5.5  mm.  One  male,  Wild  Horse  Canyon,  Animas  Moun- 
tains, New  Mexico,  5,000  feet,  July  21,  1917,  on  tender  meequite 
foliage  (C.  H.  T.  Townsend). 

Black.  Head  silvery,  the  pollen  covering  frontalia  less  thickly. 
Palpi  blackish,  slightly  rufous  basally.  Thorax  and  scuteUum  thinly 
silvery;  four  thoracic  vittae.  Abdomen  shining  black,  the  forward 
half  of  last  three  segments  silvery;    the  silvery  fasciae  becoming 

i  Ann.  Soc.  Snt.  Fiance,  mr.  6,  vol.  8,  p.  260;  Braner,  Sits.  Akad.  Win.,  Math.  Nat.  CL,  vol.  107,  pp. 
41+46. 
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bluish,  thinner,  and  indefinite  on  their  posterior  borders  in  varying 
lights.    Wings  dear.    Tegulae  white. 
Type.— Cat.  No.  22090,  U.S.N.M. 

Tribe  MICROCHAXTTNINI. 
HYPENOMYIA,  mew  genu. 

Genotype. — Hypenomyia  pettolata,  new  species. 

Clypeus  narrow,  a  little  sunken.  Epistoma  narrow,  elongate, 
warped  gradually  forward  from  clypeal  plane.  Facialis  bare.  Two 
strong  decussate  pairs  of  vibrissae,  the  lower  pair  stronger  and  near 
oral  margin.  Proboscis  about  head  height;  palpi  slender.  Third 
antennal  joint  one  and  one-half  times  second.  Arista  short-plumose. 
Eyes  bare.  Frontals  stopping  at  base  of  antennae.  No  proclinate 
fronto-orbitals  in  male.  Ocellars  present.  Parafacialia  wider  than 
clypeus,  short-setose.  Cheeks  one-half  eye  length.  Three  to  five, 
normally  four  sternopleurals;  three  postintraalars,  postsuturals, 
and  postacrostichals;  two  preacrostichals  and  lateral  scutellars. 
A  long  decussate  apical  scutellar  pair.  Costal  spine  extremely  long. 
Third  vein  bristled  only  at  base,  others  bare.  Cubitus  near  middle 
of  wing  breadth,  with  long  and  strong  stump,  the  apical  crossvein 
strongly  sinuate.  Apical  cell  petiolate,  ending  far  before  tip,  petiole 
as  long  as  small  crossvein  or  longer  and  about  in  line  with  third  vein. 
Hind  crossvein  not  far  from  middle  or  considerably  nearer  to  cubitus. 
Median  discals  on  intermediate  segments.    Male  claws  very  long. 

HTPBNOMTU  PKTIOLATA,  hw  apectat. 

Length,  8  to  9  mm.  Two  females,  East  Verde  River,  Arizona, 
4,200  feet,  October  3,  1917  (C.  H.  T.  Townsend);  and  both  sexes, 
Los  Angeles  County,  California  (Coll.  Coquillet). 

Blackish,  thinly  cinereous  pollinose.  Head  rather  thickly  silvery; 
frontalia,  antennae  and  palpi  brown.  Thorax  showing  four  more  or 
less  distinct  dark  vittae.  Hind  borders  of  last  three  adbominal 
segments  brown  in  increasing  width  posteriorly,  the  anal  segment 
being  half  brown.  Tegulae  watery-white.  Wings  nearly  clear; 
narrowly  brown  at  base  of  third  vein,  and  on  small,  apical  and  hind 
crossveins. 

Type.— Cat.  No.  22210,  U.S.N.M. 

Tribe  MYIOPHASmfl. 
MEGAEULOEWIA,  new  genus. 

Genotype. — Megaeuloewia  nwrinioides,  new  species. 

Vibrissal  axis  equal  to  antennal  axis,  about  five-sixths  of  head 
height.  Facial  profile  little  over  three-fifths  of  frontal.  Clypeus 
little  sunken,  bent  in  middle  in  profile,  the  lower  part  warped  forward 
nBm~19—VrocXM.Y<*M 85 
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at  45°.  Epistoma  narrowed  from  clypeos,  elongate  and  in  plane  of 
lower  part  of  clypeus;  the  oral  margin  and  vibrissa!  angles  prominent 
in  profile.  Facialia  bare,  much  bowed.  Vibrissae  very  strongly 
decussate.  Proboscis  nearly  head  height;  palpi  nearly  twice  as  long 
as  antennae  and  considerably  swollen  distally.  Third  antennal  joint 
one  and  one-fourth  times  second*  Arista  nearly  one  and  one-half 
times  as  long  as  antennae;  swollen  only  at  base,  pubescent.  Eyes 
thinly  hairy.  Female  vertex  one-third  head  width.  Three  to  four 
proclinate  fronto-orbitals  in  female.  Parafacialia  wider  than  clypeus, 
setose  in  three  irregular  rows.  Cheeks  nearly  two-thirds  eye  length. 
Five  to  six  sternopleurals,  four  strong;  three  postsuturals;  two  postin- 
traalars;  preacrostichals  and  postacrostichals  present.  Third  vein 
bristled  only  at  base;  others  bare.  Apical  cell  widely  open  well  before 
tip.  Bind  crossvein  much  nearer  to  cubitus.  Middle  metatarsi 
nearly  as  long  as  following  joints  together.  No  median  marginals  on 
first  segment,  but  two  pairs  on  second  segment,  marginal  row  on  last 
two  segments;  median  discal  pair  on  third  segment. 

MBGAEULOMWIA  MOUNVNDB&  umr  w—dm. 

Length,  8  mm.  One  female,  Rio  Vaca,  Pecos  National  Forest,  New 
Mexico,  8,500  feet,  August  27,  1916  (C.  H.  T.  Townsend). 

Shining  jet  black.  Head  very  thinly  silvery,  varying  to  blackish 
in  changing  lights.  Frontalia  light  brown.  Face  and  cheek  grooves 
brownish-rufous ;  antennae  more  rufous.  Palpi  fuscous,  paler  distally 
Mesoscutum  very  faintly  pollinose;  the  vittae  obsolete.  Abdomen 
not  pollinose.  Wing9  dear,  faintly  yellowish  costobasally.  Tegul&e 
nearly  white. 

Type.— Cat.  No.  22218,  U.S.N.M. 

Tribe  MORINIINI. 
STEVEOTOPSIS,  new  genua 

Genotype. — Steverdopsis  sinuatay  new  species. 

General  Mormiine  characters.  Form  very  narrow.  Head  of 
Paramacronychia,  but  epistoma  rather  wide  and  arista  short.  Eyes 
bare.  Arista  long-pubescent  or  short-plumose.  Parafacialia  nearly 
as  wide  as  clypeus;  setose  in  three  rows,  the  three  to  five  lowest 
bristles  of  outermost  row  strong.  Two  preacrostichals  and  lateral 
scutellars;  three  postintraalars,  postsuturals,  and  postacrostichals; 
four  or  five  sternopleurals;  rather  long  divaricate  apical  scutellar 
pair.  Costal  spine  very  strong.  Third  vein  bristled  nearly  or  quite 
one-third  way  to  small  crossvein,  others  bare.  Apical  cell  long- 
petiolate,  ending  far  before  tip,  the  petiole  aboot  twice  as  long  as 
small  crossvein.  Hind  crossvein  a  little  nearer  to  cubitus,  latter  half 
way  between  the  front  and  hind  wing  margins.  Apical  crossvein  sin- 
uate.   Abdomen  cylindroconical.    Median  marginal  pair  on  first  two 
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segments;  median  discal  pair  on  intermediate  segments;  median  row 
on  last  two,  but  that  on  anal  weak;  two  strong  discal  rows  rather 
irregular  on  anal. 

STEVENIOPSIS  SDOJATA,  new  apecte. 

Length,  8  mm.  One  male,  Manzanares  Creek,  Pecos  National 
Forest,  New  Mexico,  7,500  feet,  August  30, 1916  (C.  H.  T.  Townsend). 

Brown  to  blackish,  very  thinly  cinereous  pollinose.  Palpi,  antennae, 
and  frontalis  black.  Head  black,  thinly  pollinose,  more  thickly 
pollinose  on  sides  of  face  and  front.  Thorax  rather  thinly  pollinose, 
leaving  four  narrow  black  vittae,  the  inner  pair  merged  with  blackish 
area  between  them.  Abdomen  submarmorate  with  cinereous  pollen, 
hind  margina  of  segments  broadly  brownish  pollinose.  Wings  nearly 
ckar,  veins  dark  brown.    Tegulae  whitish. 

Type.— Cat.  No.  22255,  U.S.N.M. 

OPELOtfSIA,  new  genus. 

Genotype. — Opelousia  obscura,  new  species. 

Clypeus  nearly  flush.  Epistoma  short,  not  warped.  Facialia  bare. 
Proboscis  very  short;  palpi  short  and  rather  stout.  Third  antennal 
joint  about  two  and  one-half  times  second  in  male.  Arista  long- 
pubescent  halfway  on  upper  side  only.  Eyes  bare.  Male  vertex 
about  one-sixth  head  width.  Frontals  stopping  at  base  of  antennae. 
Ocellars  present.  Parafacialia  bare,  equilateral.  Cheeks  over  one- 
fourth  eye  length.  Two  steroopleurals,  postintraalars,  and  posta- 
crostichals;  three  postsuturals;  one  lateral  scutellar;  no  preacro- 
stichals;  short  erect  decussate  apical  scutellar  pair.  Costal  spine 
long,  doubled.  Third  vein  with  one  long  bristle  and  some  minute 
ones  at  base;  others  bare.  Apical  cell  narrowly  open  to  nearly  closed 
in  tip.  Hind  crossvein  about  in  middle  or  nearer  to  small  cross  vein. 
Male  claws  as  long  as  last  tarsal  joint.  No  median  marginal  on  first 
segment;  median  marginal  pair  and  incomplete  marginal  row  on 
second;  marginal  row  on  last  two  segments;   discal  row  on  anal. 

OPELOUSIA  OBSCURA.  a«w  iptde*. 

Length,  4.5  to  5.5  mm.  Three  males,  Opelousas,  Louisiana,  May, 
1897;  one  male,  Fargo,  North  Dakota. 

Brownish,  cinereous  pollinose.  Palpi  fulvous.  Frontalia  and 
antennae  brownish;  base  of  latter  obscurely  fulvous.  Face,  cheeks, 
and  sides  of  front  ashy-silvery;  occiput  cinereous.  Thorax  subshin- 
ing,  very  thinly  pollinose,  more  thickly  on  humeri;  vittae  indistinct; 
a.  pair  more  or  less  visible  before  suture.  Abdomen  more  thickly 
cinereous,  subshining,  leaving  an  obscure  brown  median  vitta  and 
brownish  hind  margins  to  segments.  Femora  reddish-brown,  tibiae 
fulvous,  tarsi  dark.    Wings  clear.    Tegulae  glassy-whitish. 

Type.— Cat.  No.  22249,  U.S.N.M.,  from  Opelousas,  Louisiana 
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Tribe  MELANOMYINI. 
PHASIOPHYTO,  new  genus. 

Genotype. — PTiasiophyto  fumifera,  new  species. 

General  Melanomyine  characters.  Facialia  about  half  as  wide  as 
paraf acialia.  Arista  rather  thickly  short-plumose.  Eyes  practically 
bare.  Frontals  stopping  at  base  of  antennae.  Paraf  acialia  wide; 
inner  half  bare,  outer  half  thickly  set  with  bristles.  Cheeks  over  one- 
fourth  eye  length.  One  lateral  scuttelar;  two  stemopleurals,  postin- 
traalars,  preacrostichals,  and  postacrostichals;  three  postsuturals; 
long  decussate  apical  scutellar  pair.  Third  vein  bristled  only  at  base, 
others  bare.  Apical  cell  nearly  closed  in  tip.  Hind  crossvein  nearer 
to  small  crossvein.  No  median  marginals  on  first  segment,  but  a  pair 
on  second,  marginal  row  on  last  two  segments. 

PHASIOPHYTO  rUMITERA,  hw  «ecte. 

Length,  5  mm.  One  male,  Rio  Charape,  Jaen  Province,  Peru,  4,500 
feet,  September  13,  1911  (C.  H.  T.  Townsend). 

Soft  blackish-brown.  Frontalia  and  bare  parts  of  face  with  testa- 
ceous or  lighter  tinge.  No  distinct  thoracic  vittae.  Abdomen  largely 
brownish-golden  pollinose;  the  bases  of  last  three  segments  silvery, 
widening  laterally.    Wings  fuscous  on  costa.    Tegulae  fuscous. 

Type.— Cat.  No.  22253,  U.S.N.M. 

Tribe  OBMnNZ. 
ORMIA  BRE7ICOBNIS,  lev  apectat. 

Length,  7.5  mm.    One  female,  Texas  (Belfrage). 

Differs  from  punctata  Robineau-Desvoidy  as  follows:  Third  an  ten- 
nal  joint  no  longer  than  second.  Front  almost  equal  to  eye  width* 
Parafacialia  wider.  Vibrissae  weak  and  indistinct.  Cheek  grooves 
reaching  half  way  up  face.  Facial  plate  narrowed  on  lower  half. 
Cheeks  nearly  two-fifths  eye  length. 

The  first-stage  maggot  has  the  cephalic  spine-clusters,  but  the 
spines  are  arranged  in  a  longitudinal  series;  in  punctata  they  are 
arranged  in  a  transverse  series. 

Type.— Cat.  No.  22268,  U.S.N.M. 

ORMIA  DOMINICANS  hw  apectat. 

Length,  6  mm.  Three  females,  San  Francisco  Mountains,  Santo 
Domingo,  September,  1905  (A.  Busck). 

Differs  from  punctata  Robineau-Desvoidy  in  the  face  widening 
evenly  from  front,  the  inner  border  of  eyes  thus  straight  in  front 
view,  the  parafacialia  thus  noticeably  widening  above. 

The  first-stage  maggot  has  one  large  talon  or  spine  on  each  side  of 
head,  instead  of  a  cluster. 

Type.-<bt.  No.  22269,  U.S.N.M. 
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Tribe  CALEBBHOINI. 
PUNAMYOCERA,  new  genus. 

Genotype. — Punamyocera  oroyensis,  new  species. 

Differs  from  Paramyocera  as  follows:  Form  rather  stout,  only  a 
little  narrowed.  Lower  profile  of  head  very  long,  approximating  head 
height.  Vibrissal  axis  fully  five-sixths  of  head  height  or  more. 
Epistoma  almost  as  long  as  dypeus,  strongly  warped.  Palpi  long 
and  slender.  Paraf acialia  bare,  as  wide  as  long.  Cheeks  fully  four- 
fifths  eye  length  in  female.  Three  sternopleurals,  postintraalars, 
posteuturals,  preacrostichals,  and  postacrostichals;  two  lateral  scu- 
tellars;  moderately  long  decussate  apical  soutellar  pair.  No  median 
marginals  on  first  segment;  median  marginal  pair  on  second;  median 
discal  pair  on  intermediate  segments;  marginal  row  on  last  two 
segments;  discal  row  on  anal. 

PUNAMYOCERA  OROYENSIS,  new  specie*. 

Length,  10  mm.  One  female,  Oroya,  Peru,  12,000  feet,  May  7, 
1914  (C.  H.  T.  Townsend). 

Brownish,  cinereous  pollinose.  Antennae  rufous;  arista  and  over 
distal  half  of  third  joint  blackish.  Palpi  fulvous.  Frontalia  brown. 
Cheek  grooves  reddish-brown.  Rest  of  head  thinly  silvery,  appearing 
dense  in  varying  light,  the  occipital  area  cinereous.  Thorax  and 
ecutellum  tawny-silvery;  with  three  blackish  vittae,  a  dull  line  each 
side  of  middle  one.  Abdomen  ashy  pollinose,  with  heavy  rather 
indefinite  dark  brown  median  vitta,  the  hind  corners  of  first  three 
segments  shading  darker.  Femora  and  tibiae  subrufous,  tarsi  black- 
ish.   Wings  nearly  clear.    Tegulae  tawny-whitish. 

Type.— Cat.  No.  22232,  U.S.N.M. 

STURMIODEXIA,  new  genus. 

Qenotype. — Siwrmiodexia  rubescens,  new  species. 

General  Calirrhoine  characters.  Facial  carina  wide,  high,  sepa- 
rating the  antennae.  Epistoma  long,  distinctly  narrowed.  Haustel- 
lum  about  three-fifths  head  height.  Palpi  long  and  subfiliform. 
Arista  long-plumose  to  tip.  Eyes  bare.  Ocellars  strong.  Para- 
facialia  as  wide  as  clypeus,  bare.  Cheeks  over  half  eye  length.  One 
postintraalar;  one  to  three,  usually  two,  postacrostichals;  two  pre- 
acrostichals; three  sternopleurals,  posteuturals,  and  lateral  scutellars; 
strong  decussate  apical  soutellar  pair.  Third  vein  bristled  only  at 
base;  others  bare.  Apical  cell  widely  open  quite  well  before  tip. 
Hind  crossvein  nearer  to  cubitus.  Male  claws  very  long.  No  median 
marginals  on  first  two  segments,  marginal  row  on  last  two,  discal 
row  on  anal. 
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STUBMIODEXIA  BUBE8CEN8,  new  apedM. 

Length,  9.5  to  10  mm.  Four  males,  Yahuarmayo,  Rio  Inambari, 
Peru,  1,700  feet,  February  9,  1910  (C.  H.  T.  Townsend). 

Brown  to  brownish-rufous,  cinereous  pollinose.  Antennae  and 
palpi  light  brownish-fulvous.  Head  with  yellowish  tinge  to  the 
pollen.  Frontalis  brown.  Thorax  and  soutellum  brown,  silvery 
pollinose  with  slight  brassy  tinge;  four  black  thoracic  vittae,  innsr 
pair  narrower  and  shorter,  outer  not  interrupted  Abdomen  fcrowniah- 
rufous,  last  three  segments  changeably  pollinose,  with  tawny  tinge 
to  pollen  which  shows  golden  to  cupreous  shades  in  varying  light. 
Legs  brown.  Wings  smoky  oostobasally  and  along  veins*  Tegulae 
lightly  yellowish-smoky. 

Type.— Cat.  No.  22233,  U.S.N.M. 

LEPTODEXIA,  new  genus. 

Qenotype. — Leptodexia  gracilis,  new  species. 

General  Calirrhoine  characters.  Facial  carina  nearly  obsolete. 
Epistoma  short,  wide,  strongly  warped.  Proboscis  about  one  and 
one-half  times  head  height.  Palpi  slender,  hardly  as  long  as  third 
antennal  joint,  thickened  some  at  tip.  Third  antennal  joint  about 
three  times  second.  Arista  thinly  long-plumose  to  tip.  Ooellars 
present,  weaker  in  female.  Parafacilia  bare.  Two  sternopleurab 
and  lateral  scu tellers;  three  postsuturals;  no  preacroetichafe;  one 
postintraalar;  one  very  weak  postacrostichal;  weak  divergent  apical 
aoutellar  pair.  Wings  long,  narrow,  equilateral.  Apical  «ell  open 
almost  in  tip.  Legs  long;  tarsi  elongate  in  both  sexes;  male  claws 
long.  Median  marginal  pair  on  first  segment  in  male  but  not  in 
female,  on  intermediate  segments  in  both  sexes  and  tending  to 
marginal  row  on  third;  marginal  row  on  anal.  ■ 

LEPTODEXIA  GRACILIS,  new  speck*. 

Length,  5  to  6  mm.  One  male  and  one  female,  Hussearay  Ridge, 
Jaen  Province,  Peru,  7,000  feet,  September  21  and  22, 1911  (C.  H.  T. 
Townsend). 

Brown  to  blackish,  cinereous  to  pale  golden  poflinose.  Palpi 
fulvous,  more  or  less  fuscous  apically.  Antennae  black.  Frontalia 
soft  brown  with  coppery  reflection.  Rest  of  head  silvery,  with  faint 
golden  tinge  in  places.  Thorax  and  abdomen  rather  thickly  pollinose, 
with  decided  golden  tinge;  leaving  three  thoracic  vittae,  the  middle 
one  over  twice  as  wide  as  the  outer  ones  and  reaching  to  tip  of  sou- 
tellum, the  outer  ones  broadly  interrupted  at  suture  and  sharply 
pointed  behind;  four  large  blackish  triangles  on  abdomen!  one  on 
each  segment.    Wings  and  tegulae  faintly  smoky-yellowish. 

Type  — Cat  No.  22257.  U.S.N.M. 
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HESPEROMNERA,  new  genus. 

Genotype. — Hesperodinera  cinerea,  new  species. 

Differs  from  Dinera  as  follows:  Not  so  narrowed  in  form.  Facial 
carina  obliquely  lowering  and  extending  to  epistoma.  HausteHum 
about  two-thirds  head  height.  Palpi  nearly  twice  as  long  as  antennae. 
Antennae  inserted  well  below  eye  middle.  Female  vertex  about 
one-third  head  width.  Female  frontatia  well  over  half  as  wide  as 
one  Parafacial.  Two  proclinate  ocellar  pairs.  Parafacialia  a  little 
wider  than  clypeus,  well  setose.  Cheeks  three-fifths  eye  length. 
Three  postintraalars.  Third  vein  bristled  only  at  base.  Apical  cell 
petiolate  well  before  tip,  petiole  nearly  or  about  as  long  as  small 
crossvein.  No  stump  at  cubitus.  Abdomen  rather  broad  ovate. 
Strong  median  marginal  pair  on  first  two  segments,  median  discal 
pair  on  intermediate  segments,  strong  marginal  row  on  third,  strong 
discal  and  rather  strong  submarginal  rows  and  weak  marginal  and 
anterior  rows  on  anal  segment. 

HESPERODINERA  CINEREA*  mmw  ^triaa. 

Length,  7  mm.  One  female,  Harvey's  Ranch,  Pecos  National 
Forest,  New  Mexico,  10,000  feet,  August  28, 1916  (C.  H.  T.  Townsend). 

Blackish,  thickly  yellowish-cinereous  pollinose.  Cheek  grooves 
reddish-brown  in  oblique  view.  Frontalis  light  brown.  Antennae 
soft  Mack,  second  joint  pale  on  distal  edge.  Palpi  fuscous.  Five 
blackish  thoracic  vittae,  moderately  distinct,  the  inner  pair  narrow 
and  approximated  to  the  median  vitta.  A  pair  of  indefinitely  sub- 
triangular  dark  spots  showing  in  oblique  view  on  second  and  third 
abdominal  segments.  Legs  blackish.  Wings  clear.  Tegulae 
yellowish-white. 

This  species  was  determined  by  CoquiUett  as  Myocera  rava  Wulp, 
but  that  species  has  the  apical  cell  open. 

Type— Cat.  No.  22215,  U.S.N.M. 


Tribe 
8CHISTOOTEPHANA,  new 

Genotype. — SckUtoeUphana  OMrifrons,  new  species. 

Differs  from  Gymnobasis  as  follows:  Form  somewhat  more  nar- 
rowed. Clypeus  equilateral,  fully  twice  as  long  as  wide.  Epistoma 
strongly  warped,  subnasute,  at  45  degrees  from  profile  of  carina. 
Two  verticals  in  male,  the  outer  one  very  short.  Male  frontalia  very 
wide  and  deeply  arcuate  at  anterior  end.  Many  proclinate-divergent 
pairs  of  ocellars,  thickly  placed  and  all  same  length,  ordinarily  from 
8  to  12  pairs  evenly  divaricate  like  hair  parted  at  the  crown  of  the 
head. 
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SCmSTOSTEPHANA  AUBITBONS,  mw 

Length,  12  mm.  Two  males,  Rio  Gharape,  Peru,  4,500  feet,  Sep- 
tember 15,  1911  (C.  H.  T.  Townsend). 

Blackish,  cinereous  pollinose.  Face  golden.  Front  dull  silvery. 
Frontalia  deep  soft  brown.  Antennae  blackish,  first  two  joints  dark 
rufous.  Palpi  light  rufous.  Thorax  and  scutellum  silvery,  former 
with  three  heavy  complete  equal  black  vittae,  disk  of  scutellum  black. 
Abdomen  blackish,  more  than  posterior  half  of  anal  segment  rufous; 
dark  parts  thinly  to  thickly  silvery,  intensity  changing  with  point 
of  view.    Wings  clear.    Tegulae  pale  glassy-fuscous. 

Type.- Oat.  No.  22231,  U.S.NJM. 

OP80THERESIA,  sew  gam. 

Genotype. — Opsotheresia  obesa,  new  species. 

General  Theresiine  characters.  Strong,  high  facial  carina.  Epis- 
toma  moderately  long,  warped  some  from  profile  of  carina.  Facialis 
bare.  Haustellum  fully  two-thirds  head  height.  Palpi  rather  long 
and  slender,  a  little  thickened  at  extreme  tip.  Third  antennal  joint 
little  over  twice  second.  Arista  short-plumose.  Eyes  bare.  Male 
vertex  less  than  one-fifth  head  width,  the  front  narrowing  therefrom 
slightly.  Ocellars  strong.  Parafacialia  wider  than  clypeus,  equi- 
lateral, bare.  Cheeks  nearly  half  eye  length.  Three  poetintraalars 
and  lateral  scutellars;  four  sternopleurals  and  postsuturals;  one 
preacrostichal  and  postacrostichal;  long  decussate  apical  scutellar 
pair.  Third  vein  bristled  only  at  base,  others  bare.  Apical  cell 
open  well  before  tip.  Hind  crossvein  nearer  to  cubitus.  MJale  claws 
long.  No  median  marginals  on  first  two  segments,  marginal  row  on 
last  two.    Hind  tibiae  thickly  short-ciliate. 

OPSOTHERESIA  OBESA,  mw  fed—. 

Length,  13  mm.  One  male,  Plummers  Island,  Maryland,  June  15, 
1908  (W.  L.  McAtee). 

Blackish  or  dark  brown,  more  or  less  shining.  Palpi  fulvous. 
Antennae  reddish-orange,  second  joint  tinged  with  brown.  Frontalia 
soft  dark  brown.  Rest  of  head  silvery,  the  cheek  grooves  showing 
brownish-red  in  direct  view.  Thorax  black,  thinly  silvery;  leaving 
five  black  vittae,  the  outer  heavy,  the  median  not  so  wide,  these 
three  extending  to  base  of  scutellum;  the  other  vittae  are  narrow, 
approximated  to  the  median  one,  and  give  out  a  little  behind  suture. 
Scutellum  testaceous,  the  extreme  base  blackish.  Abdomen  brown, 
largely  shaded  with  rufous  especially  posteriorly,  thinly  silvery 
pollinose  like  the  scutellum.    Wings  clear.    Tegulae  white. 

Type— Cat.  No.  22262,  U.S.N.M. 
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PTERINOPTERNA,  new  genus. 

Genotype. — Pterinopterna  ciliata,  new  species. 

Clypeus  considerably  sunken,  not  twice  as  long  as  wide.  Epistoma 
well  warped.  Facialia  bare.  Proboscis  short;  palpi  clubshaped, 
reaching  epistoma.  Third  antennal  joint  about  twice  second. 
Arista  short,  thinly  long-plumose.  Eyes  thickly  pilose.  Frontals 
stopping  at  base  of  antennae.  No  proclinate  fronto-orbitals  in  male. 
Ocellars  present.  Parafacialia  wider  than  clypeus,  thickly  black- 
pilose  on  outer  lower  part.-  Cheeks  over  two-fifths  eye  length. 
Two  postintraalars,  preacroetichals  and  postacrostichals;  three  sterno- 
pleurals  and  lateral  scutellars;  four  postsuturals.  No  apical  scutel- 
lars. Third  vein  bristled  only  at  base,  others  bare.  Apical  cell  open 
some  distance  before  tip.  A  very  short  stump  at  cubitus.  Hind 
crossvein  nearer  to  cubitus.  Hind  tibiae  quite  thickly  and  evenly 
ciliate  with  ordinary  bristles;  hind  metatarsi  plumose  with  fine  hairs 
on  each  side,  a  double  series  of  long  hairs  on  outer  edge  and  a  single 
series  of  shorter  hairs  on  inner  edge.  No  median  marginals  on  first 
segment,  a  short  appressed  pair  of  median  marginals  on  second,  a 
strong  erect  pair  of  median  marginals  on  third,  marginal  row  of  erect 
on  anal  segment. 

PTERINOPTERNA  CILIATA,  new  species. 

Length,  10  mm.  One  male,  Huascaray  Ridge,  Jaen  Province, 
Peru,  7,000  feet,  September  22,  1911  (C.  H.  T.  Townsend). 

Blackish,  abdomen  widely  rufous  on  sides.  Face,  including  para* 
facialia  and  anterior  half  or  so  of  cheeks,  bronze  pollinose;  rest  of 
cheeks  and  occiput  gray  pollinose.  FrontaUa  and  parafrontalia  soft 
brownish-black.  Antennae  brown,  third  joint  reddish  at  base. 
Pleura  thinly  silvery.  Mesoscutum  more  thickly  silvery;  with  five 
black  vittae,  of  which  the  next  to  outer  one  on  each  side  is  narrow, 
subconfluent  with  the  median  vitta  and  gives  out  a  little  behind 
suture.  The  three  main  vittae  are  heavy,  uninterrupted  at  suture, 
and  narrowly  edged  with  bronze  pollen.  Scutellum  bronze  pollinose 
in  a  discal  triangle,  more  silvery  laterally.  Abdomen  rufous;  median 
depression  of  first  segment,  median  vitta,  hind  border  of  third  segment 
and  most  of  anal  segment  dark  brown  to  blackish;  front  borders 
of  last  three  segments  narrowly  silvery,  widening  in  oblique  view 
on  median  line;  median  vitta  and  anal  segment  showing  bronze  to 
silvery  pollen  in  oblique  view.  Legs  black.  Wings  clear.  Tegulae 
glassy-infuscate. 

Type.— Cat.  No.  22228,  U.S.N.M. 

Tribe  TBICHODTJKINI. 
TRICHODUBOPS1S  GUIANEN8IS,  mw  speck*. 

Five  females,  Bartica,  British  Guiana  (Through  C.  W.  Johnson). 
Differs  from  recta  Schiner  as  follows:  Abdomen  and  wings  colored 
as  in  Trichodura  anceps  Wiedemann.    Thorax  has  the  median  light 
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golden  vitta  split  anteriorly  into  three,  the  darker  vittae  and  lateral 
marking  being  pale  brown  to  brown  and  extending  on  scutellum, 
while  the  long  stripes  from  humeri  to  scutellum  are  dark  brown. 
First  abdominal  segment  with  median  marginal  pair.  Size  is  same. 
Type.— Oat.  No.  22271,  U.S.N.M. 

Tribe  CORDYUGA8THUHI. 
EUTOROCCA,  new  genus. 

Genotype. — Eutoroccafasciata,  new  species. 

Gypeus  considerably  sunken.  Epktoina  areuately  cat  out,  in  cly- 
peal  plane.  Facialia  short-ciliate  one-third  way.  Proboscis  short, 
palpi  stout  and  flattened.  Eyes  bare,  descending  to  vibriasal  level. 
Male  front  narrower  posteriorly  than  length  of  second  antennal  joint. 
Frontals  stopping  at  base  of  antennae,  continuing  posteriorly  to 
ocelli  in  male.  No  verticals  nor  proclinate  fronto-orbitals  in  male. 
Ocellars  very  weak;  ocellar  triangle  extremely  small,  atrophied. 
Parafacialia  narrowed  almost  to  a  line  below,  bare.  Cheeks  hardly 
one-twelfth  eye  length  in  male.  One  preacrostichal  and  postaero- 
stichal;  twoaternopleurals  and  poetintraalars;  three  postsuturals  and 
lateral  scutellars;  no  apical  scutellars.  Third  vein  bristled  about 
one-third  way  to  small  crossvein;  others  bare.  Apical  cell  narrowly 
open  a  little  before  tip.  Hind  crossvein  fully  its  length  from  cubitus. 
Male  claws  long.  Abdomen  about  twice  as  long  as  thorax  and  nar- 
rower than  latter.  Median  marginal  pair  on  first  segment;  marginal 
row  on  last  three  segments;  median  discal  pair  on  first  three  seg- 
ments; and  discal  row  on  anal. 


EUTOROCCA  FASCIATA,  bow  i 

Length,  8.5  mm.  One  male,  Peradeniya,  Ceylon,  August  11,  1913 
(A.  Rutherford). 

Dark  brown,  thinly  pollinose.  Frontalia,  antennae  (third  joint 
missing)  and  palpi  brown,  the  palpi  slightly  tinged  with  fulvous. 
Face  and  front  silvery,  shading  to  pale  golden  on  latter  in  oblique 
view.  Mesoscutum  and  scutellum  dark  metallic-green,  faintly  silvery 
in  oblique  view,  more  so  in  front  of  suture,  with  four  black  vittae; 
humeri  and  pleura  more  thickly  silvery,  latter  with  two  shining 
brown  spots.  Abdomen  shining  dark  brown,  base  of  intermediate 
segments  widely  golden  pollinose,  basal  half  of  anal  segment  silvery 
pollinose.  Wings  faintly  smoky-yellowish.   Tegulae  yellowish  glassy. 

Type.— Cat.  No.  22241,  U.S.N.M. 

Tribe  MNTHOINL 
MICBOMINTHO.  Mr 


Genotype. — Micromintho  meUmia,  new  species. 
Qypeus  a  little  depressed.    Epistoma  short,  gently  warped.     Fa- 
cialia bare.    Proboscis  short,  palpi  slender.    Third  antennal  joint 
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about  four  times  second.  Arista  nearly  bare;  basal  joints  short. 
Eyes  bare.  Frontals  two  below  base  of  antennae.  Two  proclinate 
fronto-orbitals  in  male,  the  hind  one  short.  Ocellars  weak.  Para- 
facialia  very  narrow,  with  row  of  four  to  five  f acio-orbitals.  Cheeks 
little  over  one-fourth  eye  length.  One  or  two  short  geno-orbitals. 
One  preacrostichal  and  postacrostichal;  two  postintraalars  and  lat- 
eral scutellars;  three  sternopleurals  and  postsuturals.  A  long  decus- 
sate apical  pair  of  scutellars.  Costal  spine  strong.  First  vein 
bristled  halfway  and  again  in  middle  of  distal  half;  third  bristled  to 
small  crossvein;  others  bare.  Apical  cell  long-petiolate,  ending  little 
before  tip;  petiole  as  long  as  posterior  crossvein;  latter  nearer  to 
small  crossvein.  Last  section  of  fifth  vein  rather  over  half  of  preced- 
ing section.  No  median  marginals  on  first  segment,  median  marginal 
pair  on  second;  marginal  row  on  third  and  anal  segments.  Male 
claws  minute;  the  front  tarsi  distinctly  swollen  and  compressed. 
Abdomen  conical. 

MICROM INTHO  MBLANIA,  a«w  i 


Length,  3.75  mm.  One  male,  Globe  Hills,  Arizona,  3,300  feet,  on 
foliage  of  Thurberia,  September  10,  1917  (C.  H.  T.  Townsend). 

Shining  black.  Head  silvery;  face  and  cheeks  more  thickly  so. 
Antennae,  arista,  and  frontalis  brown.  Palpi  fulvous.  Parafronta- 
lia,  thorax  and  scutellum  thinly  silvery.  Four  black  thoracic  vittae. 
Narrow  front  borders  of  last  three  abdominal  segments  silvery-white. 
Wings  clear.    Tegulae  watery-white. 

Type.— Cat.  No.  22089,  XJ.S.N.M. 

METALUCOMINTHO,  new  genus. 

Genotype.— Mettitticominiho  dbdominaiis,  new  species. 

Differs  from  Microimntho  as  follows:  Vibrissal  axis  only  a  little 
less  than  antennal  axis  and  about  half  head  height.  Third  antennal 
joint  narrower  than  second  and  about  four  times  latter.  Arista  pu- 
bescent. Eyes  indistinctly  short-hairy.  Female  vertex  not  one- 
third  head  width.  Female  frontalia  not  as  wide  as  one  parafrontal. 
Parafacialia  considerably  narrowed  below,  with  four  strong  facio- 
orbitals  down  middle.  Cheeks  nearly  one-third  eye  length.  First 
vein  bare  on  distal  half.  Middle  metatarsi  as  long  as  following  joints 
together.  Female  front  tarsi  plump,  compressed,  the  claws  minute, 
A  row  of  strong  erect  discals  on  anal  segment.  Apical  crossvein 
more  oblique,  nearly  parallel  with  hind  margin  of  wing.    Abdomen 

METALUCOMINTHO  ABDOMINALIS,  new  i 


Length,  6  mm.  One  female,  Castle  Butte,  Arizona,  5,200  feet, 
September  19,  1917  (C.  H.  T.  Townsend). 

Shining  olive-black.  Head  thinly  silvery ;  the  parafrontalia  mostly 
black,  only  the  outer  portions  silvery.    Frontatia  soft  dark  brown. 
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Second  antennal  joint,  narrow  base  of  third  and  palpi  rufo-fulvous. 
Thorax  very  faintly  silvery  above,  much  more  so  on  pleura;  three 
heavy  silver-white  vittae  before  suture.  Scutellum  and  abdomen 
with  strong  olive  shade  and  without  pollen;  the  scutellum  rather 
greenish  and  the  abdomen  rather  tinged  with  cupreous  or  metallic 
bronze.  Legs  black,  coxae  silvery.  Wings  clear,  yellowish  along 
costa.  Tegulae  yellowish-white,  somewhat  glassy. 
Type.— Cat.  No.  22216,  ILS.N.M. 

Tribe  ZMJJDX1. 
PARAZELIA,  sew  genus. 

Genotype. — Parazdia  pidchra,  new  species. 

Clypeus  considerably  sunken,  subequilateral,  nearly  three  times  as 
long  as  wide.  Epistoma  narrow,  cut  off  short,  warped.  Facialia 
bare.  Proboscis  short;  palpi  long,  stout,  bowed.  Third  antennal 
joint  about  four  times  second;  constricted  basally  and  bulged  on 
upper  side  distally.  Arista  long;  moderately  long-plumose.  Eyes 
bare.  Frontals  stopping  at  base  of  antennae.  No  proclinate  fronto- 
orbitals  in  male.  Ocellars  present.  Parafacialia  hardly  as  wide  as 
the  narrow  clypeus,  microsetose  on  inner  half.  Cheeks  about  two- 
fifths  eye  length.  Three  sternopleurals,  postsuturals  and  lateral  scu- 
tellars;  two  postentraalars,  preacrostichals;  one  postacrostichal;  no 
apical  scutellars.  Third  vein  bristled  only  at  base,  others  bare. 
Apical  cell  widely  open  a  little  before  .tip.  No  median  marginals  on 
first  segment,  median  marginal  pair  on  second,  marginal  row  on  third 
and  anal  segments. 

PARAZELIA  PULCHKA,mw  fed—. 

Length,  7.5  mm.  One  male,  Trinidad  Rio,  Panama,  March  23, 
1912  (A.  Busck). 

Brown  to  blackish.  Cheek  grooves  light  brown;  frontalis  dark 
brown.  Palpi  brown,  tips  pale.  Antennae  dark  brown,  shading 
lighter  distally.  Rest  of  head  ashy  pollinose  with  a  brassy  tinge. 
Mesoscutum  thinly  silvery  to  pale  brassy  pollinose,  with  four  black- 
ish vittae,  the  outer  ones  heavy.  Scutellum  blackish  basally;  pale 
brassy  pollinose  on  distal  half  or  so.  Abdomen  pale  brassy  pollinose 
on  front  half  or  more  of  last  three  segments,  the  pollinose  bands 
increasing  in  width  posteriorly  and  widening  laterally,  a  median 
vitta  of  brown  showing  indistinctly.  Legs  brown.  Wings  faintly 
smoky,  distinctly  so  on  costa.  Tegulae  glassy,  tinged  with  smoky- 
yellowish. 

Type.— Cz.t.  No.  22206,  U.S.N.M. 

MINTHOZELIA,  new  genus. 

Genotype. — Minthozelia  montana,  new  species. 

Epistoma  short,  slightly  warped.  Facialia  bare.  Proboscis  short; 
palpi  slender,  a  little  thickened  at  tip.  Third  antennal  joint  one  and 
one-half  times  second.    Arista  long-plumose.    Eyes  bare.    Frontals 
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stopping  at  base  of  antennae.  Ocellars  absent.  Parafacialia  bare, 
nearly  as  wide  as  clypeus.  Cheeks  less  than  one-third  eye  length, 
Three  sternopleurals,  postintraalars,  postsuturals,  preacrostichaJs, 
postacrostichals  and  lateral  scutellars;  no  apical  scutellars.  Third 
vein  bristled  only  at  base;  others  bare.  Apical  cell  narrowly  open 
a  little  before  tip.  Hind  crossvein  nearer  to  cubitus.  Median  mar- 
ginal pair  on  first  two  segments;  marginal  row  on  third  and  anal 
segments. 

MINTHOZEUA  MONTANA,  m  •pecteo. 

Length,  5.5  mm.  One  female,  Sixshooter  Canyon,  Pinal  Moun- 
tains, Arizona,  5,000  feet.,  September  2,  1917  (C.  H.  T.  Townsend). 

Black,  silvery-white  pollinose.  Frontalia  soft  brown.  Antennae 
fulvous,  tinged  with  fuscous.  Palpi  fulvous.  Four  indefinite  change- 
able thoracic  vittae.  Anterior  border  of  last  three  abdominal  seg- 
ments silvery-white,  the  rest  shining  black.  Wings  clear.  Tegulae- 
glassy-white. 

Type.— Cat.  No.  22204,  U.S.N.M. 

OPSOZELIA,  new  genus. 

Genotype. — Opsozdia  discalis,  new  species 

Zeliine  characters  in  general.  Clypeus  slightly  sunken;  epistoma 
long  and  strongly  warped.  Haustellum  fully  half  head  height, 
corneous;  palpi  stout,  nearly  as  long  as  antennae.  Third  antennal 
joint  about  four  times  second.  Arista  thickly  long-plumose  to  tip, 
with  two  rows  of  cilia  above.  Eyes  bare.  Frontals  thickly  placed  in 
male.  Two  strong  ocellar  pairs.  Parafacialia  hardly  over  half  as 
wide  as  clypeus,  equilateral,  bare.  Cheeks  hardly  one-third  eye 
length.  One  postintraalar;  two  preacroetichals  and  postacrostichals; 
three  sternopleurals,  postsuturals  and  lateral  scutellars;  no  apical 
scutellars.  Third  vein  bristled  about  one-third  way  to  small  cross- 
vein;  others  bare.  Apical  cell  widely  open  well  before  tip.  Cubitus 
near  margin,  with  faint  wrinkle.  Hind  crossvein  nearer  to  cubitus. 
Male  tarsi  and  claws  long  and  stout.  No  median  marginals  on  first 
segment,  but  a  pair  on  second;  three  median  discal  pairs  in  file  on 
each  of  intermediate  segments;  marginal  row  on  last  two  segments; 
anal  segment  with  submarginal  and  discal  rows  also.  Fifth  sternite 
of  male  large. 

OPSOZELIA  DISCALIS,  mtm  i 


Length,  13  mm.  One  male,  Bartica,  British  Guiana,  July  10, 1901 
(through  C.  W.  Johnson). 

Brown  to  blackish;  abdomen  largely  yellow.  Antennae  clear  deep 
fulvous;  the  palpi  nearly  the  same  shade.  Frontalia  soft  dark 
brown,  shining  in  oblique  view*  Rest  of  head  thickly  ashy-silvery 
pollinose.    Thorax  and  scutellum  thickly  ashy-silvery;  with  four 
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blackish  vittae,  the  inner  pair  shorter.  Abdomen  pale  yellow,  heavy 
median  vitta  blackish;  anal  segment  and  irregular  posterior  half  of 
third  rufous;  hind  border  of  second  pale  smoky-rufous;  anal  segment 
thinly  silvery  pollinose,  showing  more  densely  on  base  and  sides. 
Femora  and  tibiae  tinged  with  rufous.  Wings  tinged  with  smoky- 
yellowish  on  costal  half  or  so.  Tegulae  glassy. 
Type.— Cat.  No.  22237,  U.S.N.M. 

Tribe  EUTHTCLAIRTNI. 
PARATHELAIRA,  new 


Genotype. — Parathdaira  panamenris,  new  species. 

Qypeus  well  sunken.  Epistoma  rather  short,  abruptly  warped. 
Facialia  bare.  Proboscis  very  short;  palpi  long  and  slender.  Third 
antennal  joint  two  and  one-half  times  second  in  male.  Arista  much 
longer  than  antennae,  thin,  bare.  Eyes  bare.  Male  vertex  about 
one-seventh  head  'width.  One  frontal  below  base  of  antennae.  No 
proclinate  f  ronto-orbitals  in  male.  Ocellars  very  weak.  Paraf  acialia 
narrow,  bare.  Cheeks  little  over  one-sixth  eye  length.  Two  sterno- 
pleurals;  three  postintraalars,  postsuturals,  preacrostichals,  posta- 
crostichals,  and  lateral  scutellars ;  no  apical  scutellars.  Costal  spine 
present.  Third  vein  bristled  only  at  base;  others  bare.  Apical  cell 
open  a  little  before  tip.  Hind  crossvein  a  little  nearer  cubitus.  Male 
claws  long.  Median  marginal  pair  on  firet  two  segments;  median 
drscal  pair  on  intermediate  segments,  marginal  row  on  last  two  seg- 
ments; submarginal  and  two  discal  rows  on  anal  segment. 

PARATHELAIRA  PANAMENSIS,  aew  ifedM. 

Length,  9.5  mm.  One  male,  Porto  Bello,  Panama,  February  25, 
1911  (A.  Busck). 

Brownish,  silvery  pollinose.  Palpi,  basal  half  of  antennae,  para- 
facialia,  anterior  half  of  paraf rontalia,  and  base  of  last  three  abdominal 
segments  pale  fulvous;  these  parts  all  silvery  poUinose  except  palpi 
and  antennae.  Four  dark  thoracic  vittae,  the  inner  pair  a  little 
narrower.  Wings  faintly  and  evenly  smoky-yellow.  Tegulae  glassy- 
whitish. 

Type.— Cat.  No.  22224,  U.S.N.M. 

LYDELLOTHELAIRA,  new  genus. 

Genotype. — Lydettothelaira  coUaris,  new  species. 

Clypeus  rather  deeply  sunken.  Epistoma  short;  nearly  in  clypeal 
plane.  Facialia  strongly  ciliate  over  halfway.  Proboscis  very  short ; 
palpi  heavy,  wide,  short,  bowed.  Third  antennal  joint  about  three 
and  one-half  times  second  in  male.  Eyes  bare.  Male  front  well  over 
one-fourth  head  width.  Two  frontals  below  base  of  antennae,  but 
in  straignt  line.    Two  proclinate  fronto-orbitals  in  male.    Ocellara 
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present.  Parafacialia  narrow,  bare.  Cheeks  about  one-fourth  eye 
length.  Twosternopleuralsandpreacrostichals;  three  postintraalars, 
postsuturak,  postacrostichals,  and  lateral  scutellars;  a  weak  apical 
scutellar  pair.  Third  vein  bristled  only  at  base;  others  bare.  Apical 
cell  widely  open  a  little  before  tip.  Hind  crossvein  a  little  nearer  to 
cubitus.  Male  claws  short.  All  four  abdominal  segments  with 
marginal  row. 

LYDELLOTHELAIRA  COLLARIS,  new  fed—. 

Length,  7.5  mm.;  of  wing,  8  mm.  One  male,  Casahuiri,  Peru, 
4,500  feet,  February  4,  1910  (C.  H.  T.  Townsend). 

Brown  to  blackish.  Parafacialia  and  most  of  parafrontalia  pale  yel- 
lowish pollinose;  clypeus  and  facialia  thinly  silvery.  Antennae 
blackish;  first  two  joints  brown.  Frontalia  light  brown.  Palpi 
brown.  Thorax  and  scutellum  soft  dark  brown;  mesoscutal  suture 
bordered  in  front  by  a  narrow  irregular  silvery  fascia  confluent  with 
silvery  of  humeri,  and  extending  obliquely  and  broadly  down  on 
pleura.  Abdomen  subshining  brown;  last  three  segments  with  nar- 
row anterior  border  of  silvery  to  pale  brassy  pollen.  Wings  nearly 
clear.    Tegulae  whitish,  narrowly  edged  with  yellow. 

Type.— Cat.  No.  22219,  U.S.N.M. 

THELAIROCHAETONA,  mew  genus. 

Genotype. — Thelairochaeiona  ihrix,  new  species. 

Clypeus  moderately  sunken.  Epistoma  cut  off;  faintly  warped. 
Facialia  bare.  Proboscis  very  short;  palpi  stout  and  bowed.  Third 
antennal  joint  about  four  times  second.  Arista  longer  than  antennae, 
thin,  finely  pubescent  one-fourth  way.  Eyes  bare.  Female  vertex 
one-fourth  head  width.  Two  frontals  below  base  of  antennae.  Two 
strong  proclinate  fronto-orbitals  in  female.  Ocellars  present.  Para- 
facialia narrow,  bare.  Cheeks  hardly  one-fifth  eye  length.  Three 
sternopleurals,  postintraalars,  postsuturals,  preacrostichals  and  lat- 
eral scutellars;  two  postacrostichals;  short  apical  pair  of  scutellars. 
Costal  spine  present.  First  vein  bristled  nearly  halfway;  third 
bristled  to  small  crossvein;  others  bare  (one  bristle t  on  fifth  vein  in 
one  wing).  Apical  cell  widely  open  considerably  before  tip.  Hind 
crossvein  nearer  to  cubitus.  Median  marginal  pair  on  first  two  seg- 
ments; median  discal  pair  on  second  and  third;  marginal  row  on  last 
two;  and  discal  row  on  anal  segment. 

THELAISOCHAETOMA  THMX,  new  if  tcfag. 

Length,  9  mm.  One  female,  Porto  Bello,  Panama,  April  18,  1912 
(A.  Bttsck). 

Blackish,  cinereous  pollinose.  Palpi  rufous.  Pollen  of  parafronta- 
lia with  strong  golden  tinge.    Antennae  blackish.    Frontalia  soft 
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brown.  Thorax  and  scntellum  brassy-cinereous;  leaving  four  black 
vittae,  the  outer  ones  interrupted.  Basal  half  of  last  three  abdominal 
segments  thickly  brassy-cinereous  pollinose;  the  rest  of  abdomen 
shining  brown.  Legs  dark  brown  to  blackish.  Wings  lightly  yellow- 
ish-smoky, especially  on  costa.  Tegulae  yellowish-white. 
Type.— Cat.  No.  22220,  U.S.N.M. 

Tribe  TJBAMYINI. 
ANAPORIA,  new  genu. 

Genotype. — Aporialimacodis  Townsend,  1892.1 

Differs  from  Parapcria  mainly  in  the  clypeus  being  distinctly, 
though  slightly  sunken,  the  arista  thickly  short-pubescent  halfway, 
the  male  abdomen  conico-subcylindrical  and  truncate  anally.  The 
clypeus  is  quite  flush  in  Parapcria,  while  the  male  abdomen  is  flattened 
and  pointed  anally.  The  ocellars  are  quite  strong,  at  least  in  male, 
and  there  are  two  weak  discal  scutellar  pairs.  There  are  no  well- 
developed  median  anterior  macrochaetae  on  second  segment. 

PSKUDEUANTHA  OCTOMACU1ATA,  m  fed—. 

Length,  13  mm.  One  male,  Huadquina,  Peru,  5,000  feet,  July  30, 
1911  (Yale  Peruvian  Expedition). 

Differs  in  coloration  from  Parapcria  quadrimatiulata  as  follows: 
All  four  of  the  abdominal  segments  with  whitish  lateral  spots  which 
are  small  and  restricted.  Wings  conspicuously  yellow  across  basal 
third;  brown  on  outer  two-thirds  of  costal  portion.  The  grayish 
pollen  has  a  yellowish  or  brassy  tinge. 

Type.— Cat.  No.  22272,  U.S.N.M. 

MICROAPORIA,  new  goras. 

Genotype. — Microaporia  degans,  new  species. 

Near  Chastonopsis,  with  main  characters  as  follows:  Form  very 
narrow.  Arista  long-pubescent,  mostly  on  upper  side.  Eyes  bare, 
pushed  far  forward  below.  Male  front  prominent,  vertex  nearly 
one-fourth  head  width.  Ocellars  very  weak.  Frontals  stopping  at 
base  of  antennae.  Frontalia  very  wide.  Parafacialia  bare.  Cheeks 
nearly  one-third  eye  length.  No  postacrostichals;  one  preacrostichal 
and  lateral  scutellar;  two  sternopleurals  and  postintraalars;  three 
postsuturals;  medium  decussate  apical  scutellar  pair.  Costal  spine 
strong.  Third  vein  with  one  strong  bristle  at  base;  others  bare. 
Apical  cell  open  a  little  before  tip.  Hind  crossvein  near  middle. 
Male  claws  long.  Abdomen  narrow  and  elongate;  widest  on  hind 
margin  of  first  segment,  gradually  narrowing  posteriorly.  Median 
marginal  pair  on  first  segment,  marginal  row  on  last  three  segments; 
median  discal  pair  on  intermediate  segments;  discal  row  on  anal. 


i  Psyche,  vol.  6,  p.  S7f. 
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MICROSPORIA  ELEGANS,  mw 

Length,  4.5  mm.  One  male,  Cuzco,  Peru,  February  21,  U910 
(C.  H.  T.  Townsend). 

Dark  brown  or  blackish,  rather  thinly  silvery.  Antennae  and 
palpi  black.  Frontalia  and  cheek  grooves  soft  blackish-brown.  Rest 
of  head  thinly  silvery,  with  blackish  reflections  in  varying  light. 
Thorax  and  scutellum  thinly  silvery;  two  very  broad  black  vittae  on 
thorax,  reaching  on  sides  of  scutellum;  similar  wide  vitta  on  pleura 
from  wing  root  to  lower  humeral  region,  also  extending  back  to 
halters.  Abdomen  subshining  dark  brown,  basal  half  of  last  three 
segments  thinly  silvery  pollinose,  changing  to  brassy  in  varying  light. 
Legs  brown.  Wings  clear.  Tegulae  whitish,  somewhat  fuscous  on 
inner  edge. 

Type.— Cat.  No.  22238,  U.S.N.M. 

Tribe  LBSXIINI. 
TROGmLOGLOSSA,  new  gens. 

Genotype. — TrochUoglossa  tropica,  new  species. 

Qypeus  flush.  Epistoma  wide,  strongly  warped,  nearly  half  as  long 
as  dypeus.  Facialis  bare.  Haustellum  about  two  and  one-half 
times  head  height,  nearly  long  enough  to  reach  tip  of  abdomen; 
curved  backward;  palpi  long,  subcylindrical.  Third  antennal  joint 
about  one  and  one-half  times  second.  Arista  bare;  basal  joints  short. 
Eyes  bare.  Frontals  diverging  one  bristle  at  base  of  antennae. 
Two  prodinate  fronto-orbitals  of  female  crowded  nearly  into  frontal 
row.  Ocellars  present.  Paraf  aciaiia  narrow,  bare.  Cheeks  not  over 
one-fifth  eye  length.  One  postacrostichal;  two  postintraalars,  pre* 
acrostichals  and  lateral  scutellars;  three  sternopleurals  and  postsutur- 
als.  A  weak  divergent  apical  scutellar  pair.  Third  vein  bristled  only 
at  base,  others  bare.  Apical  cell  narrow,  open  a  little  before  tip. 
Posterior  crossvein  nearer  to  cubitus.  No  median  marginals  on  first 
segment;  median  marginal  pair  on  second;  marginal  row  on  third  and 
anal  segments. 

TBOCHELOGLOSSA  TROPICA,  i 


Length,  8  mm.    One  female,  Ghapada,  Brazil  (H.  H.  Smith). 

Tawny  flavous.  Head  and  thorax  silvery  pollinose;  scutellum  and 
abdomen  less  thickly  so.  Pleura  and  posterior  half  of  abdomen 
darker  in  ground  color,  cinereous  pollinose.  Frontalia,  antennae, 
palpi  and  legs  yellowish;  the  tarsi  darker.  Wings  clear,  with  yellowish 
along  the  veins.    Tegulae  watery-white. 

Type. — In  American  Museum  of  Natural  History. 
116600— 19— Proc.N.M.vol.56 36 
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BE8KIOLE8KIA,  new 

Genotype. — BeskidleeJcia  busckii,  new  species. 

Clypeus  flush,  long,  narrow,  bent  in  middle,  the  lower  half  warped 
forward.  Epistoma  short,  full  width.  Facialia  bare.  Vibrissas  dis- 
tinct from  the  other  bristles.  Haustelhim  not  as  long  as  head  height; 
palpi  fully  as  long  as  antennae,  bent  in  middle,  distal  half  compressed 
and  gently  widened.  Third  antennal  joint  about  five  times  second. 
Arista  long-pubescent.  Eyes  bare.  Frontak  stopping  at  base  of 
antennae.  Two  very  short  and  weak  proclinate  fronto-orbitals  in 
female.  No  ocellars,  ocellar  triangle  atrophied,  ocelli  very  small. 
Parafacialia  bare.  Cheeks  not  over  one-fourth  eye  length.  Two 
sternopleurab  and  postintraalars;  three  postsuturak,  preacroetichals, 
postacrostdchals  and  lateral  scutellars;  no  apical  scutellars.  Third 
vein  bristled  to  small  cross  vein;  others  bare.  Apical  cell  open  nearly 
in  tip.  Hind  crossvein  nearer  to  cubitus  but  distant.  No  median 
marginals  on  first  two  segments;  marginal  row  on  third  and  anal; 
and  median  discal  pair  on  anal. 


Length,  5  to  0.25  mm.  Two  females,  Cabima  and  Taboga  Islands, 
Panama,  May  23  and  June  19,  1911  (A.  Busck). 

Pale  luteous  to  pale  fulvous.  Third  antennal  joint  smoky-rufous. 
Frontalia  light  golden.  Mesoscutum  bright  golden  pollinose,  with 
four  faint  narrow  smoky-yellow  vittae.  Abdomen  subrufous  on 
posterior  half  or  so,  including  median  vitta  and  posterior  part  of 
second  segment;  second  and  third  segments  with  brown  spot  at 
posterior  margin  on  median  line.'  Tarsi  appearing  dark  from  the 
vestiture.  Wings  slightly  smoky-yellowish;  more  yellowish  on  costa. 
Tegulae  yellowish. 

Type.-^&X.  No.  22207,  U.S.N.M. 

Tube  myiomhtthoeki. 
UROCHAETONA,  new  genu. 

Genotype. —  Urochaetona  longipes,  new  species. 

Differs  from  PhyUophUopsis  as  follows:  Palpi  not  swollen  in  either 
sex.  Arista  moderately  long-plumose  to  tip.  Two  sternopleumls 
and  postintraalars;  postacrostichals  only  hair  like;  preacroetichals 
short.  Hind  legs  very  elongate  in  male,  especially  the  tarsi.  Ab- 
domen more  elongate  and  more  pointed  behind.  Strong  erect 
median  marginal  pair  on  first  abdominal  segment. 

UBOCHAETONA  LONGDPES,  mtm  apedM. 

Length,  4.5  to  5.5  mm.  One  male  and  one  female,  Yahuarmayo, 
Rio  Inambari,  Peru,  1,700  feet,  February  9  and  11,  1910,  on  foliage 
(C.  H.  T.  Townsend). 
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Shining  dark  brown.  Frontalia  with  fulvo-cupreous  reflection  in 
oblique  view.  Face,  third  antennal  joint  and  sides  of  front  silvery. 
Palpi  fuscous.  Thorax  silvery;  with  three  wide  black  vittae;  the 
middle  one  more  or  less  fulvous  poUinose  on  median  line  before  suture 
especially  in  male;  the  outer  ones  interrupted  by  a  narrow  silvery 
poUinose  border  on  hind  edge  of  prescutum.  Scutellum  and  abdomen 
without  pollen  except  the  narrow  thinly  silvery  bases  of  last  three 
segments.  Wings  and  tegulae  moderately  yellowish-fuscous;  paler  in 
female. 

Type.— Cat.  No.  22230,  U.S.N.M. 

USODEXIA  SIAMENSIS,  new  fed—. 

Length,  13  mm.  to  end  of  tail;  tail,  5  mm.  One  male,  Khow  Sai 
Dow,  1,000  feet,  Trong,  Lower  Siam,  January  to  February,  1899 
(W.  L.  Abbott). 

Head  silvery,  shading  to  golden  on  sides  of  front.  Palpi  fuscous. 
Antennae  black;  third  joint  grayish.  Frontalia  dark  brown.  Pleura 
silvery;  meeoscutum  golden,  with  four  narrow  dark  brown  vittae;  the 
outer  ones  widely  interrupted  at  suture  and  abbreviated  anteriorly, 
while  behind  suture  they  are  connected  by  a  broad  dark  brown  fascia 
covering  a  little  more  than  the  anterior  half  of  the  postscutum. 
Scutellum  dark  brown  except  the  golden  tip,  as  though  crossed  by  a 
similar  dark  fascia.  Abdomen  brown;  the  bases  of  intermediate  seg- 
ments broadly  golden  poUinose;  anal  segment  silvery  with  the  tail 
brown.    Legs  light  brown.    Wings  and  tegulae  lightly  smoky-yellow. 

Type.— Cat.  No.  22267,  U.S.N.M. 

PSEUDOCHAETONA,  new  genus. 

Genotype. — Pseudochaetona  polita,  new  species. 

Head  characters  of  Pseudodexia.  Third  antennal  joint  four  or  five 
times  second.  Arista  longer  than  antennae,  slender,  thinly  short- 
plumose  to  tip.  Eyes  bare.  Frontals  one  or  two  weak  below  base 
of  antennae.  One  vertical  in  male.  Ocellars  vestigial.  Para- 
fadalia  very  narrow,  bare.  Cheeks  hardly  one-eighth  eye  length. 
One  preacrostichal,  postacrostichal  and  lateral  scutellar;  two 
sternopleurals  and  poetintraalars;  three  postsuturals;  long  decussate 
apical  scutellar  pair.  Third  vein  bristled  only  at  base;  others  bare. 
Apical  cell  open  just  before  tip.  Hind  crossvein  nearly  in  middle. 
Apical  crossvein  deeply  bowed  in.  No  median  marginals  on  first 
segment,  but  a  pair  on  second;  marginal  row  on  last  two  segments. 

PSSUDOCHACTONA  POUTA,  m  **tfaa. 

Length,  6.5  mm.  One  female,  Trinidad  Rio,  Panama,  March  25, 
1912  (A.  Busck);  one  male,  Yahuarmayo,  Peru,  February  10,  1910 
(C.  H.  T.  Townsend). 
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Palpi  pale  straw-color.  Antennae  pale  fulvous;  third  joint  in 
female  largely  fuscous.  Frontalia  brownish.  Rest  of  head  silvery, 
pale  golden  on  parafrontalia.  Pleura  brown,  with  a  broad  oblique 
silvery  fascia.  Mesoscutum  pale  golden  pollinoee,  the  irregular 
forward  half  of  postscutum  shining  dark  brown.  Scutellum  shining 
brown,  the  tip  golden  pollinose.  Abdomen  shining  dark  brown  or 
blackish;  the  base  yellow  as  far  as  middle  of  second  segment,  bat 
leaving  a  dark  median  vitta  in  male;  base  of  third  segment  narrowly 
yellow  on  sides;  bases  of  last  three  segments  silvery  to  pale  golden 
pollinose.  Femora  yellow;  the  tips  and  rest  of  legs  darker.  Wings 
nearly  clear,  faintly  smoky-yellowish.    Tegulae  glassy,  slightly  tawny. 

Type.— Cat.  No.  22251.  U.S.NJM.,  from  Panama. 

MINTHOMYIA,  new  geana. 

Genotype. — Minihomyuidbdominaiiet  new  species. 

Clypeus  very  shallow.  Epistoma  short,  not  warped.  Facialia 
bare.  Proboscis  very  short;  palpi  short  and  wide.  Third  antennal 
joint  about  three  times  second  in  male,  widening  somewhat  apicafly. 
Arista  a  little  longer  than  antennae,  bare.  Eyes  bare.  Male  vertex 
about  one-seventh  head  width.  Two  frontals  below  base  of  anten- 
nae. No  proclinate  fronto-orbitals  in  male.  Parafacialia  extremely 
narrow,  bare.  Cheeks  hardly  one-sixth  eye  length  in  male.  One 
preacrostichal;  two  sternopleurals  and  postsuturals;  three  post- 
in  traalars  and  lateral  scutellars;  no  apical  scutellars.  Third  vein 
bristled  only  at  base;  others  bare.  Apical  cell  open  just  before  tip. 
Hind  crossvein  a  little  nearer  to  cubitus.  Male  tarsi  and  claws  long. 
Median  marginal  pair  on  first  two  segments;  marginal  row  on  last  two. 

MINTHIOMYIA  ABDOMINALIS.  new  species. 

Length,  6.5  mm.  One  male,  Rio  Charape,  Jaen  Province,  Peru, 
4,500  feet,  September  12,  1911  (C.  H.  T.  Townsend). 

Blackish,  abdomen  yellowish.  Head  thinly  silvery.  Palpi  fulvous. 
Articulation  of  antennae  and  base  of  arista  tinged  with  fulvous. 
Frontalia  and  posterior  half  of  parafrontalia  brown.  Disk  of  meso- 
scutum, humeri,  and  pleura  thinly  ashy,  leaving  two  broad  shining 
vittae  and  scutellum  bare.  Abdomen  fulvous-yellow;  the  anal 
segment  and  posterior  border  of  third  brownish  from  the  dried  con- 
tents of  abdomen.  Wings  lightly  smoky,  more  deeply  so  on  outer 
half  of  costa.    Tegulae  glassy-yellowish. 

Type.— Cat.  No.  22235,  U.  S.N.M. 

TELOTHYRIOSOMA,  new  geans. 

Genotype. — Tdothyriosma  tersa,  new  species. 

Clypeus  a  little  sunken.  Epistoma  cut  off,  warped  on  edge. 
Facialia  ciliate  one-fourth  way.  Proboscis  short,  palpi  rather  club- 
shaped.    Third  antennal  joint  hardly  three  times  second  in  male. 
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Arista  faintly  pubescent  one-third  way.  Eyes  thinly  short-haired. 
Male  vertex  about  one-seventh  head  width.  Two  frontals  below 
base  of  antennae.  No  proclinate  fronto-orbitals  in  male.  No 
ocellars.  Parafacialia  very  narrow,  bare.  Cheeks  about  one-eighth 
eye  length.  Two  sternopleurals  and  postsuturals;  three  postintra- 
alars,  preacrostichals,  postacrostichals,  and  lateral  scutellars;  very 
weak  apical  scutellar  pair.  Costal  spine  strong.  Third  vein  bristled 
only  at  base;  others  bare.  Apical  cell  narrowly  open  just  before  tip. 
Hind  crossvein  nearer  to  cubitus.  Male  hind  tibiae  strongly  bowed, 
claws  long.  Median  marginal  pair  on  first  two  segments  and  marginal 
row  on  last  two. 

TELOTHTRIOSOMA  TERSA,  mw  ■»«de«. 

Length,  7.5  mm.  One  male,  Cayuga,  Guatemala,  April,  191  (J 
(William  Schaus) . 

Palpi  fulvous.  Antennae  wholly  clear  pale  fulvo-rufous,  including 
base  of  arista.  Face  thinly  silvery;  front  brassy.  Thorax  and 
scutellum  brassy  with  four  dark  vittae;  inner  pair  narrow  and  linear. 
First  two  abdominal  segments  clear  light  yellow;  narrow  median 
vitta  and  last  two  segments,  including  posterior  edge  of  second, 
largely  due  to  dried  contents  of  abdomen,  brown;  third  segment 
thinly  brassy,  showing  most  on  front  edge;  anal  segment  thickly 
brassy.    Legs  brown.    Wings  and  tegulae  moderately  smoky. 

Type.— Cat.  No.  22234,  U.S.N.M. 

MICROCHAETONA,  new  genus. 

Genotype. — Michrochaetona  gracilis,  new  species. 

Differs  from  Ph/yUophUopsis  as  follows:  Very  slender.  Only  two 
sternopleurals  and  postintraalars.  One  strong  vertical  in  male. 
Male  abdomen  not  very  much  longer  than  thorax,  in  shape  like  the 
female  of  PJiyUopJiUopsis.  Male  wings  only  about  twice  as  long  as 
thorax. 

MICBOCHAETONA  GRACILIS,  aew  wptdtm. 

Length,  3  to  3.5  mm.  Two  males,  Yahuarmayo,  Rio  Inambari, 
Peru,  1,700  feet,  February  12,  1910,  on  foliage  (C.  H.  T.  Townsend). 

Dark  brown  to  blackish.  Frontalis  with  golden  reflection  in 
oblique  view.  Palpi  pale  yellowish  to  fuscous.  Antennae  blackish. 
Rest  of  head  silvery.  Thorax,  scutellum,  and  abdomen  shining 
brown;  humeri  and  median  vitta  in  front  of  suture  silvery.  Pleura 
faintly  silvery.  Legs  pale  brown,  tarsi  darker.  Wings  light  smoky- 
yellow,  pale  on  inner  border  and  axilla.    Tegulae  glassy-fuscous. 

Type.— Cat.  No.  22236,  U.S.N.M. 

OPSOLESKIA,  new  genus. 

Genotype. — Opsoleskiajiava,  new  species. 

Oypeus  appreciably  sunken.  Epistoma  wide,  short,  faintly 
warped.    Facialia  bare.     Proboscis  little  over  half  head  height;  palpi 
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short  and  rather  slender.  Third  antennal  joint  about  three  times 
second  in  male;  rather  narrow.  Arista  moderately  long-pubescent 
halfway.  Eyes  bare.  Male  vertex  hardly  one-seventh  head  width. 
One  frontal  below  base  of  antennae.  No  proclinate  fronto-orbitals 
in  male.  No  ooellars.  Parafacialia  very  narrow,  bare.  Cheeks 
scarcely  one-sixth  eye  length.  Two  sternopleurals,  postsuturab, 
and  postacrostichals;  three  postintraalars,  preacrostichals,  and 
lateral  scutellars;  no  apical  scutellars.  Third  vein  bristled  only  at 
base,  others  bare.  Apical  cell  open  just  before  tip.  Hind  crossvein 
a  little  nearer  to  cubitus.  Tarsi  and  claws  long  in  male.  Median 
marginal  pair  on  first  two  segments,  marginal  row  on  last  two. 

OP0OLSSKU  FLAVA,  nt  nttim. 

Length,  7  mm.  One  male,  Bartica,  British  Guiana,  June  4,  1901 
(through  C.  W.  Johnson). 

Fulvous-yellow.  Frontalia  brown.  Third  antennal  joint  and 
arista  tinged  with  fuscous.  Palpi  pale  yellow.  Rest  of  head  silvery, 
shading  to  golden  on  front.  Thorax  rather  thickly  pale  golden 
pollinose;  four  dark  vittae,  the  inner  pair  narrow,  the  outer  ones 
widely  interrupted.  Abdomen  wholly  light  yellowish,  appearing 
bare  in  direct  view  but  showing  thin  pollen  coat  in  oblique  view. 
Legs  fulvous.  Wings  slightly  tinged  with  fuscous,  more  so  on  outer 
half.    Tegulae  glassy-yellowish. 

Type—  Cat. No. 22240,  U.S.N.M. 

Tribe  VOBCOfl. 
OESTROPLAGIA,  new  genus. 

Genotype. — Oestroplagia  petiolata,  new  species. 

Clypeus  only  slightly  depressed.  Epistoma  short,  slightly  warped. 
Facialia  ciliate  about  or  nearly  halfway  above  vibrissae.  Proboscis 
short;  palpi  club-shaped.  Second  antennal  joint  elongate;  the  third 
no  longer  than  second.  Arista  short,  bare,  basal  joints  short.  Eyes 
bare,  the  inner  border  sinuate  in  male.  Frontals  in  three  rows  in 
male,  descending  four  bristles  below  base  of  antennae.  No  proc- 
linate fronto-orbitals  in  male.  Ocellars  present.  Parafacialia  bare. 
Cheecks  one-fourth  eye  length.  Several  geno-orbitals.  Four  sterno- 
pleurals, postsuturals,  and  lateral  scutellars;  three  postintraalars, 
preacrostichals,  and  postacrostichals.  A  weak  suberect  nondecus- 
sate  apical  pair  of  scutellars.  Costal  spine  strong.  Third  vein 
bristled  only  at  base;  others  bare.  Apical  cell  petiolate  far  before 
tip;  the  petiole  nearly  twice  as  long  as  small  crossvein.  Cubitus 
nearly  in  middle  of  wing  breadth,  with  strong  stump.  Posterior 
crossvein  nearly  its  length  from  cubitus.  No  median  marginals 
on  first  segment;  median  marginal  pair  on  second;  marginal  row  on 
third;  discal  row  on  anal  with  marginal  and  submarginal  bristles. 
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OBSTBOPUuCOA  FRIOIATA,  m*w  indii. 

Length,  6  mm.  One  male,  Sabino  Basin,  Santa  Catalina  Moun- 
tains, Arizona,  3,550  feet,  October  12,  1918,  on  flowers  of  Baccharis 
sarothroides  Gray  (C.  H.  T.  Townsend). 

Black.  Head  very  faintly  grayish,  frontalia  brown;  second 
antennal  joint  and  base  of  third  rufous;  palpi  fulvous.  Body  lead- 
gray  pollinose;  four  black  equal  thoracic  vittae;  first  abdominal 
segments,  subobsolete  median  line,  and  irregular  hind  borders  of  last 
three  segments  black;  nearly  the  posterior  half  of  anal  segment  black- 
ish. The  black  of  intermediate  segments  changes  with  varying  light, 
running  forward  on  sides  in  oblique  view.  Legs  black.  Tegulae 
white.    Wings  clear;  the  veins  black. 

Type— Cat.  No.  22088,  U.S.NJM. 

VIBRISSOVORIA,  new  feus. 

Genotype. — Vibrissovoria  petiolata,  new  species. 

Qypeus  long,  considerably  sunken.  Epistoma  narrow,  rather 
long,  strongly  warped.  Facialia  ciliate  over  halfway.  Proboscis 
short;  palpi  long,  stout,  bowed.  Second  antennal  joint  long;  third 
hardly  twice  second.  Arista  bare,  short,  thickened  nearly  to  the 
sharp  tip;  second  joint  over  half  third.  Eyes  bare.  Male  frontak 
in  two  rows,  three  bristles  below  base  of  antennae.  No  proclinate 
fronto-orbitals  in  male.  Ocellars  present,  perhaps  reclinate  (injured). 
Parafacialia  wide,  bare.  Cheeks  one-fourth  eye  length.  Three 
sternopleurals,  postintraalars,  preacrostichals,  postacrostichals,  and 
lateral  scutellars;  four  postsuturals.  A  very  weak  divaricate  apical 
scutellar  pair.  Costal  spine  moderately  long.  Third  vein  bristled 
only  at  base;  others  bare.  Apical  cell  petiolate,  ending  well  before 
tip;  petiole  as  long  as  small  crossvein.  Posterior  crossvein  in  middle. 
Last  section  of  fifth  vein  over  one-third  preceding.  No  median 
marginals  on  first  segment;  median  marginal  pair  on  second;  marginal 
row  on  third  and  anal  segments. 

VIBBISSOVORIA  PETIOLATA,  mw  UfHm. 

Length,  8  mm.  One  male,  Balboa  Prado,  Canal  Zone,  Panama, 
July  2,  1918,  G  32d  (H.  F.  Dietz). 

Blackish,  gray  pollinose.  Face  and  front  silvery.  Thorax  silvery, 
leaving  four  equal  black  vittae,  the  two  of  each  side  convergent 
behind  suture.  Scutellum  thinly  silvery;  more  so  on  tip.  Ab- 
dominal segments  thinly  silvery,  except  hind  margins  and  median 
line.  Anal  segment  mostly  reddish;  sides  of  second  segment  faintly 
reddish.    Wings  clear.    Tegulae  white. 

Type.— Cat.  No.  22085,  U.S.N.M. 
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Tribe  MACQTTAMTINI. 
MATUCANIA,  new 


Oenotype. — Matucania  mdlisquama,  new  species. 

dypeus  gently  sunken.  Epistoma  very  short,  not  warped. 
Facialia  ciliate  less  than  one-third  way.  Proboscis  very  short;  palpi 
stout,  long,  bowed.  Third  antennal  joint  about  three  times  second 
in  male.  Arista  longer  than  antennae,  thin,  bare.  Eyes  thickly 
very  long-pilose.  Male  vertex  not  one-fourth  head  width.  Frontals 
stopping  near  base  of  antennae.  Ocellars  present.  Parafacialia 
bare.  Cheeks  about  two-fifths  eye  length.  Two  preacrostichals 
and  lateral  scutellars;  three  sternopleurals,  postintraalars,  and  post- 
suturals;  two  or  three  postacrostichals;  rather  long  slender  strongly 
decussate  apical  scuteUar  pair.  Third  vein  bristled  only  at  base; 
others  bare.  Apical  cell  open  considerably  before  tip.  Hind  cross- 
vein  nearer  to  cubitus.  Male  claws  long;  median  marginal  pair  on 
first  two  segments;  median  discal  pair  on  intermediate  segments; 
marginal  row  on  last  two  segments;  discal  row  on  anal. 

MATUCANIA  If  ELLESQUAMA,  mtm  fc««. 

Length,  7.5  to  8  mm.  Two  males,  Matucana,  Peru,  8,000  feet, 
January  30,  1913,  and  May  1,  1914  (C.  H.  T.  Townsend). 

Black,  rather  shining,  with  faint  metallic  bluish  reflection,  thinly 
silvery.  Antennae  black.  Fontalia  brown.  Palpi  fulvous.  Rest 
of  head  silvery.  Pollen  thicker  on  front  and  lateral  edges  of  thorax, 
and  on  pleura;  four  black  vittae,  the  inner  narrow,  the  outer  blotch- 
like and  ill-defined.  Abdomen  silvery  on  bases  of  segments  laterally, 
the  disks  of  first  three  segments  showing  triangular  areas  of  rusty 
pollen  in  oblique  view.  Hind  tibiae  rather  rufous  or  fulvous,  the 
others  less  so.  Wings  faintly  smoky-yellowish,  more  so  costally. 
Tegulae  honey-colored. 

Type.— Cat.  No.  22250,  U.S.N.M. 

LEPTOMACQUARTIA,  new  genus. 

Genotype. — LepUyrruicquartia  planifrons,  new  species. 

Clypeus  flush.  Epistoma  very  short,  little  warped.  Facialia 
finely  ciliate  about  halfway.  Proboscis  about  two-thirds  head 
height;  palpi  long,  slender,  crooked.  Third  antennal  joint  about 
twice  second  in  male.  Arista  microscopically  pubescent  basally. 
Eyes  nearly  bare.  Front  of  male  much  flattened,  vertex  not  over 
one-tenth  head  width.  One  frontal  below  base  of  antennae.  Oscel- 
lars  present.  Two  sternopleurals,  postintraalars  and  lateral  scutel- 
lars; three  postsuturals;  one  or  two  preacrostichals;  postacrostichals 
at  most  very  weak;  short  decussate  apical  scutellar  pair.  Third 
vein  bristled  only  at  base;  others  bare.    Apical  cell  open  a  little 


Digitized  by 


Google 


No.  2801.        XBW  SPB01BB  OF  MVBCOID  FLIBS—TOWNSBND.  569 

before  tip.  Hind  crossvein  nearer  to  cubitus.  Male  tarsi  and  claws 
long;  median  marginal  pair  on  first  segment,  median  marginal  pair 
or  marginal  row  on  second;  median  discal  pair  on  second;  marginal 
row  on  last  two  segments;  median  discal  pair  or  discal  row  on  third; 
discal  row  on  anal. 

LEPTOMACQUARTIA  PLAN1FBONS,  new  iptdM. 

Length,  6.5  to  7  mm.  Three  males,  Matucana,  Peru,  8,000  feet, 
January  30  and  August  16,  1913,  on  foliage  (C.  H.  T.  Townsend). 

Head  black,  thinly  silvery  on  face  and  sides  of  front.  Antennae 
and  palpi  blackish;  frontalia  dark  brown.  Thorax  black  with  faint 
metallic  bluish  tinge;  silvery  on  humeri,  pleura,  and  middle  of 
prescutum;  with  four  brown  vittae,  the  outer  heavy  and  confluent 
anteriorly  with  the  inner.  Abdomen  blackish,  faintly  metallic 
greenish,  thinly  silvery  laterally  on  bases  of  segments,  the  pollen 
extending  across  segments  in  oblique  view.  Legs  black.  Wings 
narrowly  brown  on  costa.    Tegulae  whitish. 

Type.— Cat.  No.  22246,  U.S.N.M. 

Tribe  HYALUBGINL 
XANTHOCBRA  ATBA,  mtm  i»ed». 

Length,  4.5  mm.  (abdomen  arched).  Two  females,  Alto  Pass  and 
Dubois,  Illinois,  May  7  and  21,  1917  (J.  R.  Malloch). 

Differs  from  clistoides  Townsend  as  follows:  Abdomen  wholly 
polished  black,  without  sign  of  pollen.  Thorax  and  scutellum 
shining  black,  but  with  faint  indications  of  thin  pollen  coat  in  oblique 
view.  Front  a  little  wider,  and  clypeus  not  quite  so  depressed. 
No  weak  apical  pair  of  scutellar  bristles.  Femora  shining  black  to 
brown-black. 

Type.— Cat.  No.  22270,  U.S.N.M. 

Tribe  LYDELUNI. 
AUBAEANETTA,  new  genus. 

Genotype. — Aubaeanetia  assimilis,  new  species. 

Clypeus  moderately  sunken.  Epistoma  cut  off,  not  warped. 
Facialia  ciliate  at  most  about  one-third  way.  Proboscis  a  little 
over  half  head  height;  palpi  about  as  long  as  haustellum,  a  little 
widened  at  tip.  Third  joint  of  antennae  in  male  about  three  times 
second  and  stout;  in  female  twice  second  and  not  stout;  in  both  sub- 
mucronate.  Arista  short-pubescent.  Three  frontals  below  base  of 
antennae.  Two  proclinate  fronto-orbitals  in  both  sexes.  Ocellars 
strong.  Parafacialia  bare.  Cheeks  over  one-fourth  eye  length. 
Two  preacrostichals  and  postacrostichals;  three  sternopleurals,  post- 
intraalars,  postsuturals  and  lateral  scutellars;  very  weak  apical 
scutellars.    Costal  spine  strong.    Third  vein  bristled  about  one* 
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third  way  to  small  croeevein;  others  bare.  Apical  cell  open  cod* 
siderably  before  tip.  Hind  crosevein  a  little  nearer  to  cubitus. 
Male  claws  not  as  long  as  last  tarsal  joint.  Abdomen  subcylin- 
drical.  Median  marginal  pair  on  first  two  segments;  median  discal 
pair  on  intermediate  segments;  marginal  row  on  last  two;  submar- 
ginal  and  discal  rows  on  anal. 

AUBAEANETIA  ASSPMUS,  mtm  ipitjii, 

Length,  6.5  to  7  mm.  One  male  and  one  female,  Franoonia,  New 
Hampshire,  July  21  and  27,  1015,  on  foliage  in  woods  (C.  H.  T. 
Townsend). 

Shining  black,  more  or  less  silvery.  Palpi  f ulvous,  darker  besally. 
Antennae  blackish.  Frontalia  brown.  Rest  of  head  silvery,  with 
blackish  reflections  in  varying  light;  occiput  ashy.  Thorax  and 
abdomen  shining,  with  silvery  pollen  thinly  spread  on  former  and 
on  bases  of  last  three  segments  of  latter.  Four  indistinct  black 
vittae  on  thorax  before  suture.    Wings  clear.    Tegulae  whitish. 

Type— Cat.  No.  22244,  U.S.N M. 

STOMATOLYDELLA,  mew  goras. 

Genotype. — StomatolydeUa  infernalis,  new  species. 

Gypeus  moderately  sunken,  not  twice  as  long  as  wide.  Epistoma 
short,  well  warped.  Facialis  ciliate  to  lowest  frontals.  Proboscis 
hardly  two-thirds  head  height.  Palpi  stout,  bowed,  rather  short. 
Third  antennal  joint  over  three  times  second,  narrow.  Arista 
crooked,  pubescent.  Eyes  pilose.  Male  vertex  one-fourth  head 
width,  the  front  nearly  equilateral  on  posterior  half  or  so.  Two 
frontals  below  base  of  antennae.  Two  proclinate  fronto-orbitals  in 
male.  Ocellars  absent.  Parafacialia  bare,  scarcely  one-third  as 
wide  as  clypeus,  narrowing  below.  Cheeks  less  than  one-fifth  eye 
length.  Three  sternopleurals,  postintraalars,  postsuturals,  pre- 
acrostichals,  postacrostichals,  and  lateral  scutellars;  a  pair  of  scars 
indicates  a  small  apical  pair.  Third  vein  bristled  only  at  base, 
others  bare.  Apical  cell  narrowly  open  a  little  before  tip.  Hind 
crossvein  nearer  to  cubitus.  Middle  and  hind  metatarsi  as  long 
as  following  joints  together.  .Hind  tibiae  pectinate  on  basal  half, 
the  bristles  on  distal  half  shorter.  Abdominal  macrochaetae  short 
and  weak;  median  marginal  pair  on  first  two  segments,  marginal 
row  on  third  longer  than  others,  anal  segment  with  weak  bristles 
over  disk. 

STOMATOLYDELLA  INFERNALIS,  new  i 


Length,  6  mm.  One  male,  Hell  Canyon,  Manzano  Mountains, 
New  Mexico,  7,200  feet,  September  19,  1916,  on  foliage  of  scrub- 
oak  (C.  H.  T.  Townsend). 
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Dark  brown.  Head  brassy-cinereous.  Frontalia  light  brown. 
Palpi  fulvo-rufous.  Humeri  and  pleura  thinly  gray  pollinose. 
Mesonotum  soft  blackish,  with  faint  traces  of  brownish  pollen; 
vittae  subobsolete,  fire  showing  in  front  of  suture,  of  which  the 
outer  on  each  side  is  wide  and  blotch-like.  Abdomen  pale  brassy 
pollinose  on  irregular  forward  half  of  last  two  segments  and  on 
second  segment  each  side  of  median  line  anteriorly,  the  median  vitta 
of  dark  brown  distinct  throughout.  Wings  clear.  Tegulae  nearly 
white. 

Type.— Cat.  No.  22217,  U.S.N.M . 

ANAMETOPOCHAETA,  new  genus. 

Genotype. — Anametopochaeta  oliwLoides,  new  species. 

Clypeus  moderately  sunken.  Epistoma  rather  short,  faintly 
warped.  Facialia  bare.  Proboscis  short,  palpi  moderately  stout. 
Third  antennal  joint  nearly  three  and  one-fourth  times  second. 
Arista  longer  than  antennae,  pubescent  halfway  on  upper  side. 
Eyes  somewhat  thinly  short-hairy.  Female  vertex  nearly  one- 
fourth  head  width;  front  but  little  widened  anteriorly.  Frontals 
aborted,  consisting  of  about  five  microscopic  short  fine  hairs,  one 
slightly  below  base  of  antennae.  Proclinate  fronto-orbitals  also 
aborted,  represented  by  two  microscopic  short  hairs.  Two  strong 
reclinate  fronto-orbitals,  and  one  strong  reclinate  vertical.  No 
ocellara.  Parafacialia  bare.  Cheeks  about  one-fourth  eye  length. 
Two  sternopleurals,  preaorostichals,  and  postacrostichals;  three 
postintraalars,  postsuturals,  and  lateral  scutellars;  minute  apical 
scutellar  pair.  Third  vein  bristled  only  at  base,  others  bare.  Apical 
cell  very  narrowly  open  a  little  before  tip.  Hind  crossvein  con- 
siderably nearer  to  cubitus.  Tarsi  long.  Median  marginal  pair  on 
first  two  segments;  marginal  row  on  last  two  segments;  weak  discal 
row  on  anal  segment.    Female  without  sharp  piercer. 

ANAMETOPOCHAETA  OLINDOIDES,  new  tfdm. 

Length,  6.5  mm.  One  female,  Ghaquimayo,  Peru,  2,500  feet, 
February  5,  1910,  on  foliage  (C.  H.  T.  Townsend). 

The  coloration  almost  exactly  agrees  with  Desvoidy's  description 
of  Olinda  bmsiliensis,1  only  the  tegulae  are  yellowish.  The  long 
arista  and  the  apical  crossvein  bowed  in  preclude  identification 
with  that  genus.  The  black  parts  are  antennae,  frontalia,  four 
thoracic  vittae,  narrow  base  of  scutellum,  first  abdominal  segment, 
irregular  posterior  half  of  last  three  segments,  and  legs.  A  faint 
narrow  brown  median  vitta  shows  on  abdomen.  Palpi  pale  fulvous; 
proboscis  brownish.  All  the  rest  is  quite  deeply  golden  pollinose. 
Wings  faintly  yellowish-smoky  across  middle  and  less  so  apically. 

Type.— Cat.  No.  22225,  U.SJT U. 

i  EsmJ  Sur  let  VjodMtrm,  1830,  p.  lie. 

Digitized  by  VjOOQ IC 


572  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  wl  5& 

URODEXODES,  new  genus. 

Genotype. —  Urodexodes  charapensis,  new  species. 

Differs  from  Paradexodes  as  follows:  Frontal  profile  about  as 
long  as  facial.  Proboscis  about  two-thirds  head  height.  Third 
antennal  joint  about  three  times  second,  equilateral,  subtrunaate. 
Four  or  five  frontals  below  base  of  antennae.  No  ocellars.  Para- 
facialia  in  middle  about  one-fourth  width  of  clypeus.  Normally 
three  postsuturals.  No  apical  scutellars.  Cubitus  about  one- 
fourth  of  wing  breadth  from  hind  margin.  Anal  segment  of  male  as 
long  as  preceding  segment;  not  caudate  but  tapered  to  a  point, 
obliquely  cut  off  below  on  posterior  half  in  profile.  Abdomen  with 
short  erect  bristles  in  addition  to  the  macrochaetae;  only  one  strong 
median  discal  pair  on  intermediate  segments. 

URODEXODES  CHARAPENSIS,  new  iptdM. 

Length,  9  to  10  mm.  Two  males,  Rio  Gharape,  Jaen  Province, 
Peru,  4,500  feet,  September  15  and  16,  1911  (C.  H.  T.  Townsend). 

Antennae,  palpi  and  frontalia  blackish;  rest  of  head  anteriorly 
quite  thickly  golden  pollinose;  the  occiput  ashy.  Thorax  and 
scutellum  somewhat  paler  golden  pollinose,  former  with  four  black 
vittae.  Abdomen  dark  brown;  last  three  segments  pale  golden 
pollinose,  leaving  an  indistinctly  defined  and  changeable  triangular 
brown  area  on  intermediate  segments,  and  a  brown  reflection  on 
disk  of  anal  segment.  Legs  blackish.  Wings  faintly  fuscous  cost- 
ally.    Tegulae  tawny,  more  or  less  glassy. 

Type.—C&t.  No.  22229,  U.S.N.M. 

PHRYNOLYDELLA,  new  genus. 

Genotype. — PhryiioJydeUa  polita,  new  species. 

Differs  from  LydeUa  as  follows:  Clypeus  twice  as  long  as  wide  or 
more.  Facialia  ciliate  about  halfway.  Antennae  inserted  well 
above  eye  middle;  third  joint  twice  to  three  times  second.  Male 
frontalia  no  wider  than  one  parafrontal  in  middle;  those  of  female 
narrower  than  one  parafrontal.  Hind  crossvein  not  far  from  cubitus. 
Male  abdomen  truncate  posteriorly,  not  pointed;  median  discals 
not  doubled.     Intermediate  segments  lacking  erect  bristles. 


PHRYNOLYDELLA  POUT  A,  new  i 

Length  5.5  to  9  mm.  Numerous  specimens  of  both  sexes,  Pinal 
Mountains,  Chiricahua  Mountains,  Castle  Butte,  Arizona,  Peloncillo 
Mountains,  New  Mexico,  Sierra  Madre,  Chihuahua,  4,750  to  7,300 
feet.  (C.  H.  T.  Townsend) ;  and  Williams,  Arizona,  Las  Vegas  Hot 
Springs,  New  Mexico.     (H.  S.  Barber). 

Shining  black,  thinly  silvery  pollinose.  Face  and  front  silvery, 
darker  in  varying  lights;  the  inside  of  parafrontala  very  faintly  and 
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almost  imperceptibly  brassy.  Palpi  fulvo-rufous.  Four  faint  tho- 
racic vittae,  the  inner  ones  narrow.  Abdomen  thinly  silvery  on 
forward  half  or  so  of  last  three  segments,  the  pollen  thickening  basally . 
Tegulae  white.    Wings  clear. 

One  of  the  females  was  labeled  by  Coquillett  il  Masicera  strigata 
Wulp." 

Type.— Cat.  No.  22208,  U.S.N.M. 

AUSTROLYDELLA,  new  genus. 

Genotype. — AustrolydeUa  assimilis,  new  species. 

Allied  to  StomatolydeUa.  Clypeus  nearly  twice  as  long  as  wide. 
Epistoma  moderately  warped.  Facilia  ciliate  halfway.  Proboscis 
little  over  half-head  height;  palpi  thickened  or  widened  at  tip. 
Third  antennal  joint  about  two  and  one-half  times  second.  Eyes 
thickly  pilose  in  male,  thinly  so  in  female.  Male  front  about  one- 
fourth  head  width,  equilateral  throughout;  female  vertex  not  one- 
third  head  width.  Ocellars  moderately  strong.  Parafacialia  as 
wide  as  f acialia  below  in  male,  a  little  wider  in  female.  Cheeks  fully 
one-fifth  eye  length  in  both  sexes.  Three  lateral  scutellars,  hind 
pair  longest  and  more  or  less  divaricate.  A  moderately  long  erect 
decussate  apical  pair  of  scutellars.  Apical  cell  open  some  distance 
before  tip.  Tarsi  short.  Median  marginal  pair  on  first  three  abdom- 
inal segments;  median  discal  pair  on  intermediate  segments;  and 
marginal  and  discal  rows  on  anal  segment;  macrochaetae  of  normal 
length.  Female  with  sharp  piercer  but  without  ventral  carina  or 
short  spines.    Otherwise  mainly  as  in  StomatolydeUa. 


AUSTROLYDELLA  ASSIMILIS,  new  i 

Length,  6  to  6.25  mm.  One  male  and  one  female,  Santa  Eulalia, 
Peru,  3,500  feet,  April  28,  1914,  on  foliage  (C.  H.  T.  Townsend). 

Blackish,  silvery  to  golden  pollinose.  Male  head  and  upper  parts 
thinly  silvery;  female  head  and  upper  parts  more  thickly  pollinose, 
distinctly  golden,  especially  on  front.  Palpi  subfulvous  distally. 
Four  blackish  thoracic  vittae.  Pollen  of  abdomen  more  dense  on 
basal  half  of  last  three  segments;  the  posterior  half  of  each  segment 
and  median  vitta  rather  shining.     Wings  clear.    Tegulae  whitish. 

Type.— Cat.  No.  22222,  U.S.N.M. 

MEIGENIELLOIDES,  new  genus. 

Genotype. —  MeigenieUoides  cinerea,  new  species. 

Clypeus  gently  sunken.  Epistoma  cut  off,  rim  warped.  Facialia 
bare.  Proboscis  very  short;  palpi  stout  and  bowed.  Third  anten- 
nal joint  about  twice  the  elongate  second,  gradually  widening  to  the 
subtruncate  tip  in  female.  Arista  long,  bare.  Eyes  bare.  Female 
vertex  not  one-third  head  width.  Three  frontals  below  base  of 
antennae.    Two  proclinate  fronto-orbitals  in  female.    Ocellars  pres- 
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ent.  Parafacialia  bare.  Cheeks  fully  one-third  eye  length.  One 
preacrostichal;  two  postacrostichals;  three  sternopleurals,  postin- 
traalars,  postsuturals  and  lateral  scutellars;  minute  short  hair-like 
apical  scutellar  pair.  Third  vein  bristled  only  at  base;  others  bare. 
Apical  cell  narrowly  open  well  before  tip.  Hind  croeevein  a  little 
nearer  cubitus.  Tarsi  long.  Median  marginal  pair  on  first  two 
segments;  median  discal  pair  on  intermediate  segments;  marginal 
row  on  last  two  segments;  irregular  discal  row  on  anal  segment. 


MEIGENIELLOmBS  dNEREA,  new  i 

Length,  7  mm.  One  female,  Manzanares  Creek,  Pecos  National 
Forest,  New  Mexico,  7,500  feet,  August  30, 1916  (C.  H.  T.  Townsend). 

Slate-brownish,  thickly  cinereous  pollinose  over  whole  body. 
Palpi,  basal  half  of  antennae,  and  legs  fulvous-yellowish;  tarsi 
blackish.  Pour  pale  slate-colored  thoracic  vittae;  a  very  faint 
median  abdominal  vitta  of  same  color  seen  from  directly  above. 
Wings  faintly  yellowish  along  veins  and  costa.  Tegulae  glassy 
tawny-whitish. 

Type.— Cat.  No.  22226,  U.S.N.M. 

PROROGLUTEA,  new  gem*. 

Genotype. — Proroglutea  piligera,  new  species. 

Gypeus  moderately  sunken.  Epistoma  short,  warped.  Facialis 
bare.  Proboscis  short.  Palpi  stout,  widened  and  flattened.  Third 
antennal  joint  hardly  three  times  second.  Arista  long  and  thin, 
bare.  Eyes  bare.  Three  frontals  below  base  of  antennae.  Ocel- 
lars  weak  or  vestigial.  Parafacialia  bare.  Three  sterno-pleurals, 
postintraalars,  preacrostichals,  postacrostichals,  and  lateral  scutel- 
lars; four  postsuturals;  no  apical  scutellars.  Third  vein  bristled 
only  at  base;  others  bare.  Apical  cell  open  a  little  before  tip.  Hind 
crossvein  nearer  to  cubitus.  Male  abdomen  stout-oval,  pointed 
behind;  ventrally  the  anal  segment  bears  thick  hair,  meeting  over 
the  hypopygial  slit.  Median  marginal  pair  on  first  two  segments; 
median  discal  pair  on  intermediate  segments;  marginal  row  on  last 
two  segments;  anal  with  short  bristles  on  disk. 


PROROGLUTEA  PILIGKRA,  new  i 

Length,  9.5  mm.  Two  males,  San  Carlos,  Costa  Rica  (Schild  and 
Burgdorf). 

Brown,  rather  thickly  brassy  to  pale  golden  pollinose.  Palpi 
ulvous.  Antennae  blackish.  Frontalia  brown.  Rest  of  head  pale 
golden  pollinose,  as  is  thorax;  four  vittae  and  base  of  scuteUum 
blackish.  Abdomen  golden  pollinose  on  bases  of  last  three  segments, 
shading  to  silvery  except  on  extreme  base.  Wings  fuscous  costally 
and  along  veins.    Tegulae  tawny. 

Type.— Cat.  No.  22252,  U.S.N.M. 
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MYOTHYRIOPSIS,  new  genus. 

Genotype. — Myoihyriopsis  bivitkUa,  new  species. 

Clypeus  shallow.  Epistoma  wide,  not  long,  a  little  warped. 
Facialia  bare.  Proboscis  hardly  head  height;  palpi  stout,  bowed, 
widened  at  tip.  Eyes  bare.  Frontals  diverging  one  or  two  bristles 
below  base  of  antennae.  Third  antennal  joint  three  to  four  times 
second.  Arista  pubescent,  basal  joints  short.  No  proolinate  fronto- 
orbitals  in  male.  Ocellars  present.  Parafacialia  narrow,  bare. 
Cheeks  about  one-fifth  eye  length.  Four  sternopleurals;  three  pos- 
tintraalars,  postsuturals,  preacrostichals,  postacrostichals  and  lat- 
eral scutellars.  A  moderately  long  decussate  apical  pair  of  scutel- 
lars.  Third  vein  bristled  halfway  or  so  to  small  crossvein;  other 
veins  bare.  Apical  cell  very  narrowly  open  considerably  before  tip. 
Posterior  crossvein  nearly  in  middle  between  small  crossvein  and 
cubitus.  First  abdominal  segment  with  a  weak  median  marginal 
pair;  second  with  a  stronger  median  marginal  pair;  third  and  anal 
segments  with  marginal  row.    No  sharp  piercer  in  female. 

MYOTHYRIOPSIS  BIYTTTATA,  new  wyecU: 

Length,  6  mm.  Three  females  and  two  males,  Chapada,  Brazil 
(H.  H.  Smith). 

Black,  with  golden  pollen  in  stripes  and  fasciae.  Head  golden. 
Facial  plate  and  facialia  lead-gray,  also  at  times  the  parafacialia; 
frontalia,  two  heavy  thoracic  vittae,  and  scutellum  soft  black.  An- 
tennae blackish.  Palpi  rufous  or  fulvous.  Scutellum  testaceous  on 
tip.  Abdomen  shining  black,  slightly  reddish  on  sides  in  male,  the 
bases  of  last  three  segments  broadly  golden.  Wings  obliquely  black 
costobasally  from  about  middle  of  fifth  vein  to  tip  of  third  vein. 
Tegulae  yellowish,  the  small  scale  white. 

Type— Cat.  No.  22092,  U.S.N.M. 

SpKoMoglandulus  Townsend.  This  is  the  male  of  Incamyia  Town- 
send.    The  genotypes  are  conspecific. 

Tribe  MBKtXNIINI. 
TOPOMEIGEN1A,  new  genus. 

Genotype. — Topomeigenia  matutina,  new  species. 

Clypeus  moderately  sunken.  Epistoma  elongate,  considerably 
warped.  Facialia  ciliate  about  halfway.  Proboscis  short,  palpi 
stout.  Third  antennal  joint  hardly  three  times  second,  narrow. 
Arista  bare.  Eyes  nearly  bare.  Male  vertex  over  one-fourth  head 
width.  Three  frontals  below  base  of  antennae.  Ocellars  strong. 
Parafacialia  bare,  nearly  equilateral,  hardly  half  as  wide  as  clypeus. 
Cheeks  less  than  one-third  eye  length.  Four  sternopleurals,  post- 
suturals, and  lateral  scutellars;  three  postintraalars,  preacrostichals, 
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and  postacrostichals;  short  erect  decussate  apical  scutellar  pair. 
Third  vein  bristled  only  at  base,  others  bare.  Apical  cell  open  well 
before  tip.  Hind  crossvein  nearer  to  cubitus.  Male  claws  long. 
No  median  marginals  on  first  two  segments;  median  row  on  last 
two.    Hind  tibiae  ciliate,  with  a  longer  bristle. 

TOPOMEIGENIA  MATUTINA.  new  iptdM. 

Length,  8.5  mm.  Two  males,  Topolobampo  Bay,  Sinaloa,  Mexico, 
September  14,  1909,  in  company  of  numerous  specimens  buzzing 
loudly  amongst  foliage  of  shrubs  near  edge  of  bay  before  6  o'clock 
in  the  morning  (C.  H.  T.  Townsend). 

Antennae  blackish,  second  joint  tinged  with  rufous.  Palpi  fulvus. 
Frontalis  brown.  Rest  of  head  dull  silvery.  Thorax  and  scutellum 
thickly  dull  silvery,  more  or  less  faintly  brassy;  with  five  blackish 
vittae,  the  middle  one  restricted  to  postscutum.  Abdomen  mostly 
rufous;  basal  half  or  more  of  last  three  segments  pale  brassy  polli- 
nose,  the  pollen  thinning  irregularly  posteriorly  on  each  segment; 
a  dark  median  vitta  present.  Legs  dark  brown.  Wings  clear. 
Tegulae  nearly  white. 

Type— Cat.  No.  22259,  U.S.N.M. 

PARAMEIGENIA,  new  genu. 

Genotype. — Paradexodes  albifacies  Townsend  1908.1 
Differs  from  Paradexodes  as  follows :  Only  two  f rontals  below  base 
of  antennae  in  both  sexes.  Clypeus  not  longer  than  one  and  one- 
half  times  its  width.  No  apical  scutellar  pair.  Only  two  strong 
postacrostichals.  Third  antennal  joint  only  twice  second  in  both 
sexes.  Arista  thickened  only  at  extreme  bas£.  Thorax  no  wider 
than  abdomen. 

OLLACHEA,  new  genu. 

Genotype. — OUachea  dongata,  new  species. 

Head  characters  of  Spylosia,  but  epistoma  warped.  Parafacialia 
hairy  on  upper  half.  Cheeks  nearly  half  eye  length  in  female;  less 
in  male.  Arista  bare.  Third  antennal  joint  about  twice  the  elon- 
gate second.  Eyes  bare.  Ocellars  present.  Proboscis  short;  palpi 
clubbed.  Three  sternopleurals,  postintraalers,  preacrostichab,  post- 
acrostichals, and  lateral  scutellars;  three  or  four  postsuturals;  only 
apical  scutellar  hairs;  Third  vein  bristled  only  at  base;  others  bare. 
Apical  cell  open  a  little  before  tip.  Hind  crossvein  nearer  to  cubitus. 
Abdomen  long,  narrow,  tapering  to  tip,  flattened.  Median  marginal 
pair  on  first  two  segments;  marginal  row  on  last  two;  median  discals 
on  all  segments  but  those  of  first  and  last  segments  vestigial  in 
female;  the  median  discals  are  doubled  on  intermediate  segments 

» Tax.  Muse  Fttea,  p.  Utt. 
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and  arm  stronger  in  the  male,  which,  besides,  has  anal  segment  well 
covered  with  bug  erect  bristles. 

OLLACHEA  ELONGATA,  new  species. 

Length,  7  to  S  mm.  Two  males  and  one  female,  Ollaohea,  Peru, 
9,500  feet,  February  2,  1910,  on  flowers  of  Buddleia  sp.  (C.  H.  T. 
Townsend). 

Blaokish-brown,  rather  thickly  brassy-oinereons  pollinose.  Palpi 
fulvous.  Antennae  black.  Frontalia  deep  brown.  Mesosoutem 
with  two  broad  heavy  blaokish-brown  vittae  widened  inwardly  just 
behind  suture,  where  they  are  more  or  less  confluent;  notched  out- 
wardly at  suture,  with  an  outer  prong  narrowly  following  suture 
behind,  which  is  more  distinct  in  the  male.  Scutellum  brownish  on 
disk,  especially  in  the  male.  Abdomen  with  broad  median  vitta  of 
brown,  much  widened  on  first  segment,  narrowly  following  hind 
borders  of  first  three  segments  laterally.  Wings  nearly  clear.  Tegu- 
lae  glassy,  smoky-yellowish. 

Itype.— €at.  No.  22258,  U.S.N.M. 

OPSOMEIGENIA,  new  genus. 

Genotype. — Hypostena  pusiUa  Coquillett,  1895.1 

General  Meigeniine  characters.  Epistoma  cut  off  short,  not 
warped.  Facialia  bare.  Eyes  bare.  One  frontal  below  base  of 
antennae,  or  at  times  two  in  male.  Ocellars  present.  Parafacialia 
bare,  moderately  narrow,  strongly  narrowed  below  in  female  but  less 
so  in  male.  Two  to  three  preacrostichals;  three  sternopleurals,  post- 
in  traalers,  postsuturals,  postacrostichab,  and  lateral  scutellars;  no 
apical  scutellars.  Third  vein  bristled  only  at  base;  others  bare. 
Apical  cell  narrowly  open  just  before  tip.  Hind  crossvein  in  middle. 
Male  claws  rather  long.  Median  marginal  pair  on  first  two  segments; 
median  discal  pair  on  intermediate  segments  in  both  sexes  and  on 
anal  in  female;  marginal  row  on  last  two  segments,  discal  row  on 
anal  in  male. 

MACHAIROMASICERA,  new  genus. 

Genotype. — Mcufairomcmcera  carinataf  new  species. 

Qypeus  gently  sunken.  Epistoma  short,  scarcely  warped.  Fa- 
cialia finely  ciliate  nearly  halfway.  Proboscis  short;  palpi  stout. 
Third  antennal  joint  over  three  times  second  in  female.  Arista  long, 
bare.  Eyes  thinly  pilose.  Female  vertex  one-fourth  head  width. 
Two  frontals  below  base  of  antennae.  Two  proclinate  fronto-orbitals 
in  female.  Ocellars  weak.  Parafacialia  narrow,  bare.  Cheeks  about 
one-fifth  eye  length.    Three  sternopleurals,   postintraalars,   post- 

»  Journ.  N.  Y.  Ent.  Soc.,  vol.  3,  p.  58;  and  in  1897  referred  by  its  author  to  female  of  MctkypotUmo 
birbata  Coquillett,  Ber.  Taoh.,  p.  63. 

115690— 19— Proc.N.M.  vol.56 87 
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saturate,  preacrostiohals,  post  aorostiohals  and  lateral  soutellars;  no 
apical  soutellars.  Third  vein  bristled  over  halfway  to  small  cross- 
vein,  others  bare.  Apical  cell  open  just  before  tip.  Hind  crossvein 
nearer  to  cubitus.  Median  marginal  pair  on  first  two  segments,  mar- 
ginal row  on  last  two.  Female  with  sharp  piercer  and  ventral 
carina,  latter  bearing  very  short  spines  on  third  segment  only. 


MACHAIROMAS1CKBA  CUtlNATA.  m 

Length,  7  mm.  One  female,  below  Manohi,  Eouador,  7,000  feet, 
November  22, 1910  (C.  H.  T.  Towiisend). 

Head  silvery,  the  sides  of  f aoe  and  front  golden.  Palpi  fulvous. 
Antennae  blackish.  Frontalia  dark  brown.  Thorax  and  scutellum 
silvery,  showing  a  alight  brassy  or  ochreous  tinge  in  places;  leaving 
four  black  vittae  and  a  short  fifth  median  one  behind  suture.  Abdo- 
men subshining  blackish,  silvery  pollinose  on  bases  of  intermediate 
segments  and  on  basal  half  of  anal;  on  venter  and  sides  the  pollen 
covers  all  except  hind  borders  of  segments.  Legs  blackish.  Wings 
lightly  smoky-yellowish  on  about  costal  half,  the  inner  portion  dilute 
or  nearly  clear.    Tegulae  pale  fulvous. 

Type.—G&t.  No.  22247,  U.S.N.M. 

OCHROMEIGEN1A,  new  genus, 

Genotype. — Ochrvmeigenia  ormioides,  new  species. 

Clypeus  deeply  dished.  Epistoma  cut  off  at  vibrissas,  supple- 
mented below  by  oral  membrane.  Facialia  not  oiliate  half  way. 
Proboscis  about  half  head  height,  palpi  stout.  Third  antennal  joint 
two  and  one-half  times  second.  Arista  pubescent.  Eyes  bare. 
Frontals  weak,  stopping  about  base  of  antennae.  No  proolinate 
fronto-orbitals  in  male.  Ooellars  very  weak.  Parafacialia  sparsely 
microsetose.  Cheeks  over  one-fourth  eye  length.  One  preacro- 
stiohal  and  postaorostiohal;  two  postintraalars  and  lateral  soutellars; 
three  sternopleurals  ard  postsuturals;  no  apical  soutellars,  only 
bristly  hairs.  Third  vein  bristled  over  half  way  to  small  crossvein, 
others  bare.  Costal  spine  moderately  long.  Apical  oell  open  just 
before  tip.  Hind  crossvein  about  in  middle.  A  weak  median  mar- 
ginal pair  on  first  segment  and  a  strong  one  on  second;  strong  marginal 
row  on  third  and  anal  segments. 

OCHJtOMEIGENIA  OBMKUDES,  mw  i»ed». 

Length,  7  mm.  One  male,  Mount  Salak,  Java,  May  15,  1909 
(Bryant  and  Palmer). 

Pale  fulvous  to  ochreous.  Antennae  pale  rufous,  fuscous  at  tip. 
Frontalia  fuscous  at  anterior  end,  growing  rufous  posteriorly.  Tho- 
racic vittae  obsolete.  Abdomen  increasingly  rufous  posteriorly. 
Tarsi  pale,  but  appearing  dark  from  the  black  vestiture.  Wings 
nearly  clear.    Tegulae  glassy-fulvous. 

Type— Cat.  No.  22209,  U.S.N.M. 
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ZOSTEROMEIGENIA,  new  genus. 

Genotype. — Zosteromeigenia  mima,  new  species. 

Clypeus  moderately  sunken,  epistoma  elongate  and  in  clypeal 
plane.  Facialia  bare.  Proboscis  short,  palpi  stout.  Third  anten- 
nal  joint  about  three  times  second  in  male,  narrow.  Arista  longer 
than  antennae,  long-pubescent  about  to  tip.  Eyes  bare.  Male 
vertex  scarcely  one-fourth  head  width.  Three  frontals  below  base 
of  antennae.  Ocellars  present.  Parafacialia  bare,  fully  half  as 
wide  as  clypeus,  nearly  equilateral.  Cheeks  fully  one-fourth  eye 
length.  Three  sternopleurals,  postintraalars,  postsuturals,  presaoro- 
stichals,  postacrostichals,  and  lateral  scutellars;  no  apical  scutellars. 
Third  vein  bristled  only  at  base,  others  bare.  Apical  cell  very 
narrowly  open  some  distance  before  tip.  Hind  crossvein  nearer  tx> 
cubitus.  Male  claws  very  long.  Median  marginal  pair  on  first  two 
segments,  marginal  row  on  last  two. 

ZOSTEROMEIGENIA  MIMA,  new  species. 

Length,  7.5  mm.  One  male  Hamilton,  Upper  North  Pine,  Queens- 
land, January,  1890  (Department  Mines  and  Agriculture). 

Colored  almost  like  Zosteromyia  cingulata  Macqart,  differing  only 
as  follows:  Palpi  fulvous.  Abdomen  broadly  fulvous-yellow  on 
sides  from  first  segment  to  middle  of  third  segment,  the  dark  part  of 
intermediate  segments  subtriangular.  Wings  narrowly  brown  on 
costa.    Tegulae  fuscous  on  outer  basal  portion. 

Type.— €at.  No.  22239,  U.S.N.M. 

Tribe  EIOEISTTNI. 
NEOSCOTIA,  new  name. 

Genotype. — Tachina  grandis  Zetterstedt. 

This  new  generic  name  is  proposed  for  Scotia  Robineau-Desvoidy 
(not  Huebner),  1863.1 

Tribe  PHBYKOINI. 

PHRYNOFRONT1NA,  new  genus. 

Genotype. — Phrynofronfaia  convexa,  new  species. 

Clypeus  well  sunken,  long.  Epistoma  short,  warped.  Facialia 
bare,  the  facial  profile  strongly  bulged.  Proboscis  hardly  head 
height;  palpi  short  and  stout.  Third  antennal  joint  long,  stout,  five 
times  second  or  more.  Arista  long,  thin  except  at  base,  bare.  Eyes 
bare.  Male  vertex  nearly  or  quite  one-third  head  width.  Two 
frontals  below  base  of  antennae.  Ocellars  present.  Two  proclinate 
fronto-orbitals  in  male.  Parafacialia  bare,  nearly  equilateral,  less 
than  half  as  wide  as  clypeus.    Cheeks  fully  one-third  eye  length. 


i  Dipt.  Env.  Paris,  vol.  1,  p.  266. 
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Three  sternopleurals,  postintraalars,  postsuturals,  preacrostichals, 
postacrostichals,  and  lateral  scutellars;  hairlike  apical  scutellar  pair. 
Costal  spine  long.  Third  vein  bristled  only  at  base,  others  bare. 
Apical  cell  narrowly  open  considerably  before  tip.  Hind  crossvein 
about  in  middle.  .  Male  claws  short;  median  marginal  pair  on  first 
two  segments;  median  discal  pair  on  intermediate  segments;  marginal 
row  on  last  two;  discal  row  on  anal. 

PHRTKOrSONTINA  CONVEXA,  nw  *•**. 

Length,  6  mm.  Two  males,  Chain  Bridge,  Maryland,  and  Diffi- 
cult Rim,  Virginia,  September  12  and  14,  1913  (R.  C.  Shannon). 

Head  silvery  pollinose,  shading  to  light  golden  on  front.  Front- 
alia  pale  brownish.  Palpi  pale  fulvous.  Antennae  black.  Thorax 
and  scutellum  pale  brassy  pollinose;  four  vittae.  Abdomen  shining 
dark  brown;  basal  half  or  so  of  last  three  segments  silvery  pollinose 
with  pale  golden  shade  in  some  lights.  Legs  blackish.  Wings 
clear.    Tegulae  tawny-whitish. 

Type.— Cat.  No.  22261,  U.S.N.M. 

EUTRITOCHAETA,  mew  genus. 

Genotype. — Eutritochaeta  carpocapsae,  new  species. 

Differs  from  Tritochaeta  as  follows:  Palpi  much  swollen  or  widened 
at  tip.  Third  antennal  joint  four  to  five  times  second;  longer  in 
male.  Arista  thickened  less  than  halfway.  Two  verticals  in  both 
sexes.  Female  frontalia  as  wide  as  one  parafrontal;  those  of  male 
a  little  less.  Moderately  long  decussate  apical  scutellar  pair.  No 
costal  spine.  Male  claws  as  long  as  last  tarsal  joint.  Median 
marginal  pair  on  first  two  segments;  marginal  row  on  last  two; 
discal  row  and  bristles  on  anal. 

EUTRITOCHAETA  CABPOCAPSAE,  new  apecfee. 

Length,  6.5  to  7  mm.  One  male  and  one  female  reared  by  F.  L. 
Wellman,  at  Bentonville,  Arkansas,  from  two  puparia  taken  from 
a  single  codling  moth  cocoon  collected  under  a  tree  band;  issued 
July  13,  1918. 

Blackish,  silvery  to  cinereous  pollinose.  Palpi  fulvous.  Antennae 
blackish,  base  faintly  tinged  with  fulvous.  Frontalia  brown.  Rest 
of  head  silvery-ashy,  shading  to  pale  golden  on  front.  Thorax, 
scutellum,  and  abdomen  cinereous  pollinose,  with  faint  golden  cast, 
leaving  four  thoracic  vittae;  first  abdominal  segment,  median 
abdominal  vitta,  and  irregular  hind  borders  of  last  three  segments 
blackish  and  subshining;  the  black  hind  borders  of  intermediate 
segments  extending  forward  more  or  less  in  triangle  on  each  side. 
Wings  clear.    Tegulae  whitish. 

Type.— €at.  No.  22243,  U.S.N.M. 


Digitized  by 


Google 


No.  2801.         2fBW  SPBCIBS  OF  MV800ID  FLIES— TOWN  SEND.  581 

Tribe  ABOTBOPHTLAGINI. 
MINTHOHOUGHIA,  new  genus. 

Genotype. — MinthoJumghia  cylindrica,  new  species. 

Head  like  Houghia.  Clypeus  deep,  short.  Facialis  bare.  Arista 
short-pubescent.  Eyes  bare.  Female  vertex  not  one-third  head 
width.  One  frontal  below  base  of  antennae.  Ocellars  weak, 
strongly  divaricate,  feebly  proclinate,  or  even  reclinate.  Para- 
facialia  bare,  narrowed  below  to  a  point.  Cheeks  about  one-twelfth 
eye  length.  Two  sternopleurals,  preacrostichals,  and  lateral  scutel- 
lars;  three  postintraalars  and  postsuturals;  postacrostichals  present; 
rather  long  decussate  apical  scutellar  pair.  Wings  very  short. 
Costal  spine  strong.  Third  vein  bristled  to  point  about  opposite 
hind  crossvein;  others  bare.  Apical  cell  narrowly  open  considerably 
before  tip.  Hind  crossvein  in  middle.  Abdomen  like  Mintho  in 
form.  No  median  marginals  on  first  segment,  but  a  pair  on  second; 
strong  marginal  row  on  last  two  segments. 

MINTHOHOUGHIA  CYLINDRICA,  new  species. 

Length,  5  to  6  mm.  Two  females,  Lima,  Peru,  March  14,  1910, 
on  foliage  (C.  H.  T.  Townsend). 

Palpi  very  pale  fulvous.  Antennae  blackish;  second  joint  obscure 
rufous.  Head  and  thorax  thickly  pollinose,  with  distinct  golden- 
green  tinge.  Thoracic  vittae  scarcely  perceptible.  Abdomen  shin- 
ing rufous,  bases  of  last  three  segments  brassy-silvery;  median  vitta 
and  last  two  segments  Bhining  blackish;  the  vitta  >road  and  widen- 
ing behind  on  second  segment;  the  third  segment  broadly  rufous 
on  sides  at  base.  Legs  blackish.  Wings  nearly  clear.  Tegulae 
whitish. 

Type.— Cat.  No.  22256,  U.S.N.M. 

CASAHUIRIA,  new  genus. 

Genotype. — Oascbhuiria  cornuta,  new  species. 

Clypeus  broad,  long,  deeply  sunken.  Epistoma  cut  off,  scarcely 
warped.  Facialia  strongly  ciliate  over  half  way.  Proboscis  about 
half  head  height,  haustellum  little  longer  than  broad;  palpi  short, 
broad  and  flattened  in  male.  Third  antennal  joint  of  male  eight 
times  second,  wide.  Arista  bare.  Eyes  thinly  short-hairy.  Male 
vertex  about  one-fourth  head  width.  Two  or  three  frontals  below 
base  of  antennae.  Parafacialia  very  narrow,  with  some  fine  hairs 
above  next  frontals.  Cheeks  one-fifth  eye  length.  Three  each 
sternopleurals,  postintraalars,  postsuturals,  preacrostichals,  post- 
acrostichals, and  lateral  scutellars;  very  weak  apical  scutellar  pair . 
Third  vein  with  one  long  bristle  at  base,  others  bare.  Apical  cell 
open  a  little  before  tip.    Hind  crossvein  nearer  to  cubitus.    Male 
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claws  short.  No  median  marginals  on  first  segment;  median  mar- 
ginal pair  on  intermediate  segments;  that  on  second  short;  marginal 
row  on  anal. 

CASAHUIRU  CORNUTA.M 


Length,  6.5  mm.  One  male,  Casahuiri,  Peru,  4,500  feet,  February 
4,  1910  (C.  H.  T.  Townsend). 

Dark  brownish.  Palpi  and  antennae  blackish.  Head  thinly  pale 
golden  pollinose.  Thorax  and  scutelhim  showing  thin  coat  of  ashy 
to  ochreous  pollen  in  oblique  view,  with  four  indistinct  black  vittae. 
Abdomen  brown,  with  same  thin  pollen  coat,  the  pollen  showing 
densely  on  narrow  bases  of  last  three  segments  and  widening  on  sides, 
leaving  a  narrow  black  median  vitta.  Wings  infuscate  on  basocostal 
half  or  so,  diluted  apically  and  on  inner  border.    Tegulae  smoky. 

Type.— Cat.  No.  22242,  U.S.N.M. 

Tribe  CABCKmn. 

GYMNOCABCEUA,  new  goras. 

The  characters  of  this  genus  are  indicated  in  the  description  of 
the  species. 
Genotype. — Oymnocarcelia  ricinorum,  new  species. 

GYMNOCABCEUA  RICINORUM,  mw  ■perfea. 

This  name  is  proposed  for  Sturmia  aOnfrons  Coquillett  1897.1  The 
species  is  doubtfully  the  same  as  Tachina  albifrons  Walker  1856,'  from 
tie  United  States,  which  name  in  any  event  is  preoccupied  by  Tachina 
dOnfrons  Walker  1837/  from  South  America. 

The  genus  is  at  once  distinguished  from  all  other  Carceliini  by  the 

quite  bare  eyes.    The  type-specimens  were  reared  by  Mr.  Max  Kis- 

liuk,  jr.,  at  Allapata,  Florida,  from  Apantesia  phyUira  Drury  found 

feeding  on  Ricinvs  communis.    The  species  has  been  reared  from 

various  Arctians. 

EOCARCELIA,  new  genus. 

Genotype. — Eocarcelia  ceylanica,  new  species. 

Clypeus  well  sunken.  Epistoma  moderately  short,  a  little  warped. 
Facialia  bare.  Proboscis  short,  labella  large.  Palpi  stout,  bowed, 
widened.  Third  antennal  joint  about  three  times  the  rather  long 
second.  Arista  long,  slender,  bare.  Eyes  thickly  pilose.  Male 
vertex  rather  over  one-fifth  head  width.  Three  frontais  below  base 
of  antennae.  Ocellars  strong.  Parafacialia  narrow,  bare.  Cheeks 
about  one-eighth  eye  length.  Two  sternopleurals;  three  postin- 
traalars,  preacrostichals,  postacrostichals,  and  lateral  scutellars; 
four  postsuturals;  long  decussate  apical  scutellar  pair.    Third  vein 

»  Rev.  Tach.,  p.  U0.  •  Trim.  Linn.  800.  London,  toL  17,  p.  ML 

•  Ins.  8aond.  Dipt,  p.  28t* 
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bristled  only  at  base;  others  bare.  Apical  cell  open  considerably 
before  tip.  Hind  crossvein  nearer  to  cubitus.  Male  claws  short. 
Hind  tibiae  pectinate,  with  longer  bristle.  Well-separated  median 
marginal  pair  on  first  two  segments;  marginal  row  on  third;  marginal 
and  two  discal  rows  of  weaker  bristles  on  anal  segment. 

EOCABCELIA  CEYLANICA.  new  specie*. 

Lengthy  8.5  mm.  One  male,  Peradeniya,  Ceylon,  May  29,  1914 
(A.  Rutherford). 

Antennae  blackish,  articulation  tinged  with  rufous.  Palpi  pale 
fulvous.  Frontalia  dark  brown.  Sides  of  front  and  face  thinly 
silvery.  Thorax  and  scutellum  pale  brassy  pollinose;  four  thoracic 
vittae,  the  inner  very  narrow.  Abdomen  thickly  brassy-silvery  pol- 
linose, leaving  first  segment  and  hind  borders  of  last  three  blackish, 
also  an  indistinct  median  vitta.  Legs  blackish.  Wings  clear. 
Tegulae  whitish. 

Type.— Cat.  No.  22260,  U.S.N.M. 

Tribe  STUBMIZNI. 
NEOWINTHEMIA,  new  genus. 

Genotype. — NeowinQiemia  cMomiriaUs,  new  species. 

Allied  to  Wintkemia.  Facialia  bare.  Epistoma  moderately  short, 
scarcely  warped,  well  narrowed  from  clypeus.  Palpi  heavy,  bowed. 
Third  antenna!  joint  little  over  one  and  one-half  times  second.  Eyes 
thickly  pilose.  Ocellars  present.  Parafacialia  setose  in  three  rows, 
narrowed  considerably  below.  Cheeks  about  one^ixth  eye  length 
in  male.  Two  sternopleurals;  three  postintraalars,  preacrostichals, 
postacrostichals,  and  lateral  scutellars;  four  postsuturals;  short  de- 
cussate apical  scutellar  pair.  Male  hind  tibiae  thickly  cihate,  with- 
out longer  bristle.  Male  claws  long.  No  median  marginals  on  first 
two  segments,  marginal  row  on  last  two,  anal  segment  thickly 
bristly. 

NEOWINTHEMIA  ABDOMINALIS,  new  fpeciee. 

Length,  9.75  mm.  One  male,  Dixie  Landing,  Virginia,  July  21, 
1914,  on  foliage  (C.  H.  T.  Townsend). 

Palpi  deep  rufous.  Antennae  blackish.  Frontalia  brown.  Head 
silvery  pollinose,  with  golden  tinge  especially  on  sides  of  front. 
Humeri  and  pleura  thinly  pollinose,  mesoscutum  shining  brownish 
with  faint  pollen  and  scarcely  visible  vittae,  scutellum  testaceous. 
Abdomen  blackish  on  first  segment;  the  rest  of  tergum  heavily 
silvery-cream  pollinose,  except  a  narrow  black  median  vitta,  which 
expands  on  second  segment;  sides  of  abdomen  broadly  rufous  as  seen 
from  below.    Legs  blackish.    Wings  clear.    Tegulae  tawny. 

Type.— Cat.  No.  22254,  U.S.N.M. 
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SCHAUM1A  DBSYOIDYI,  new  mum. 

This  name  is  proposed  for  Tachina  himacidata  Robineau-Desvoidy 

(not  Hartig)  1863.1  

Tribe  CBOCUTINI. 

XEOPROSOPA,  new  genus. 

Genotype. — Xeoprosopa  uruhuasi,  new  species. 

Oypeus  long,  narrow,  flush.  Epistoma  cut  off,  not  warped.  Fa- 
cialia  bare,  half  as  wide  as  clypeus.  Vibrissae  inserted  below  middle 
of  oral  margin.  Proboscis  about  one  and  one-half  times  head  height; 
palpi  long,  moderately  stout.  Third  antennal  joint  about  four  times 
second.  Arista  long,  pubescent,  second  joint  elongate.  Eyes  bare. 
Frontals  weak,  stopping  at  base  of  antennae.  Two  proclinate 
fronto-orbitals  in  male.  Ocellars  weak.  Parafacialia  bare,  as  wide 
as  faciaha.  Cheeks  one-fifth  eye  length.  No  preacrostichals;  one 
postacrostichal;  three  sternopleurals,  postintraalars,  and  postsu- 
turals;  two  lateral  scutellars;  no  apical  scuteHars,  only  hairs.  First 
vein  bristled  to  tip,  third  half  way  or  more  to  small  crossvein;  others 
bare.  Apical  cell  closed  tightly  in  tip.  Hind  crossvein  nearer  to 
cubitus.  Tarsi  of  male  elongate.  No  median  marginals  on  first  two 
segments;  median  marginal  pair  on  third;  marginal  row  on  anal  seg- 
ment. 

XEOPROSOPA  URUHUASI,  new  i 


Length,  7  mm.  One  male,  Umhuasi,  Peru,  6,500  feet,  February 
3,  1910,  on  flowers  of  Baccharis  (C.  H.  T.  Townsend). 

Antennae  black.  Frontalia  deep  velvety  blackish-brown.  Facial 
plate,  parafacialia,  and  parafrontalia  burnished  silvery-white,  vari- 
able in  changing  lights.  Palpi  yellowish,  tips  dark.  Mesonotum 
brown;  the  vittae  nearly  obsolete.  Humeri  and  pleura  silvery  to 
ashy.  Abdomen  fulvous,  becoming  rufous  on  median  line  and  pos- 
terior half,  the  tip  of  anal  segment  and  fragmentary  median  line  on 
third  and  anal  segments  blackish.  Wings  lightly  yellowish-smoky, 
increasing  costally.    Tegulae  pale  yellowish. 

Type.— Cat  No.  22214,  U.S.N.M. 

CROCUTA  LUTEA,  new  gpedea. 

Length,  4.5  nun.  Two  females,  Franconia,  New  Hampshire,  July 
20  and  21,  1915  (C.  H.  T.  Townsend). 

Almost  entirely  pale  yellow.  Third  antennal  joint  and  arista 
strongly  tinged  with  fuscous.  Tarsi  fuscous.  Wings  clear.  One  or 
two  bristJets  usually  on  first  vein  before  tip.  Third  vein  usually 
bristled  a  little  beyond  small  crossvein.  Tegulae  tawny-whitish. 
Four  postsuturals  and  postacrostichals. 

Type.— Cat.  No.  22266,  U.S.N.M. 

»  Dipt.  Eut.  Paris,  yoL  2,  p.  44. 


Digitized  by 


Google 


N*  2*H.         jfBW  SPECIES  OF  MUSCOID  FUBS—TOWmBND.  585 

Tribe  BIGONICHJfiTUN  1 . 
PACHYNOCERA,  new  genus* 

Genotype. — Pnchynoeera  petiolata,  new  species. 

dypeus  moderately  sunken.  Epistoma  cut  off  short,  the  edge 
bulged.  Facialia  bare.  Proboscis  little  over  half  head  height;  palpi 
well  widened.  Third  antennal  joint  of  male  five  or  six  times  second 
and  swollen.  Arista  rather  short,  bare.  Eyes  bare.  Front  wide 
and  short;  male  vertex  fully  one-third  head  width.  Two  frontals 
below  base  of  antennae.  Row  of  five  to  seven  procUnate  fronto- 
orbitals  in  male.  Ocellars  present.  Parafacialia  narrow,  with  row 
of  six  to  eight  strong  facio-orbitals.  Cheeks  two-fifths  eye  length. 
Two  lateral  scutellars;  three  sternopleurals,  postintraalars,  postsu- 
turals,  preacroetichals,  and  postacrostichals;  rather  long  decussate 
apical  scutellar  pair.  First  vein  bristled  about  two-thirds  way  to 
tip;  third  vein  bristled  to  point  about  opposite  hind  cross  vein; 
fifth  vein  bare.  Apical  cell  petiolate,  the  petiole  longer  than  small 
crosBvein  to  over  twice  same,  ending  considerably  before  tip.  Hind 
crossvein  in  middle  or  nearer  to  small  crossvein.  Male  clawB  and 
tarsi  short  No  median  marginals  on  first  segment,  but  a  pair  on 
seoohd;  marginal  row  on  last  two  segments. 

PACHYNOCERA  PETIOLATA,  new  specie*. 

Length,  6  mm.  Two  males,  Rio  Charape,  Jaen  Province,  Peru, 
4,500  feet,  September  12  and  13,  1911  (C.  H.  T.  Townsend). 

Shining  black,  with  a  faint  metallic  greenish  tinge,  more  or  less 
thinly  silvery.  Palpi  fulvous.  Antennae  blackish,  the  base  nar- 
rowly rufous.  Frontalia  brown.  Face  and  sides  of  front  rather 
thinly  silvery,  with  blackish  reflections  in  varying  light.  Thorax 
thinly  silvery,  more  thickly  so  before  suture  and  on  pleura;  with  four 
indistinct  black  vittae,  the  inner  and  outer  of  each  side  approximated 
and  without  pollen  between.  Abdomen  thinly  silvery  on  basal  half 
of  anal  segment  and  less  than  basal  half  of  intermediate  segments. 
Legs  black.  Wings  fuscous  on  narrow  costal  border.  Tegulae 
tawny-whitish. 

Type.— Cat.  No.  22248,  U.  S.  N.  M. 

XANTHOACTIA,  mew  geniK. 

Genotype. — Lasioneura  pdUarie  Coquillett,  1805.1 

Differs  from  Gyrrmophikalrna  as  follows :  First  vein  bristled  only  on 
about  the  distal  third.  Third  vein  bristled  more  or  less  fully  nearly 
to  tip.  Fifth  vein  entirely  bare.  Apical  cell  open  to  nearly  or  quite 
closed,  ending  in  tip.  Weak  appressed  marginal  row  on  first  seg- 
ment; nearly  complete  marginal  row  on  second,  of  which  middle  pair 

*  JoftfU.  N.  T.  %H£.  6oo.f  Tol.  3,  p.  00. 
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is  erect;  last  two  segments  with  erect  marginal  row,  no  discals  on 

anal  segment.    Three  sternopleurals,  poetintraalars,  preacroetichals, 

postacrostichals  and  lateral  scutellars;  fourpostsuturals;  short  apical 

scutellar  pair.    The  disk  of  scutellum  shows  a  short  pair  and  is 

evenly  set  with  michrochaetae  surrounded  by  a  conspicuously  wide 

bare  margin. 

APHANTORHAPHA,  new  genus. 

Genotype. — Aphantorhapha  arizonica,  new  species. 

Oypeus  slightly  depressed.  Epistoma  very  short,  slightly  warped. 
Facialis  bare.  Haustellum  three-fifths  of  head  height;  palpi  small/ 
widened  at  tip.  Third  antenna!  joint  of  male  thick,  about  four 
times  second.  Arista  short,  thickened  nearly  to  the  sharp  tip; 
second  joint  one-fourth  as  long  as  third.  Eyes  bare.  Frontals  in 
straight  line,  one  below  base  of  antennae.  Two  proclinate  fronto- 
orbitals  in  male.  Parafacialia  very  narrow,  bare.  Cheeks  one- 
third  eye  length.  Thoracic  suture  extinct  throughout.  Three 
sternopleurals,  poetintraalars,  postsuturals,  and  lateral  scutellars; 
preacroetichals  and  postacrostichals  present;  a  microscopic  nonde- 
cussate  apical  pair.  Third  vein  bristled  in  about  four  bristles  to 
small  cross  vein;  others  bare.  Apical  cell  almost  closed  just  before 
tip.  Posterior  crossvein  straight,  nearer  to  small  croeevein.  Last 
section  of  fifth  vein  over  half  as  long  as  preceding  section.  No 
median  marginals  on  first  segment,  but  a  pair  on  second;  marginal 
row  on  third  and  anal  segments. 

APHANTORHAPHA  ARIZONICA,  mw  ^Itiil. 

Length,  3  mm.  One  male,  Horseshoe  Canyon,  Chiricahua  Moun- 
tains, Arizona,  6,000  feet,  July  31,  1917,  on  flowers  of  Ceanothus 
fendleri  Gray  (C.  H.  T.  Townsend). 

Head  very  pale  fulvous,  thinly  whitish  pollinose.  Frontalia  ful- 
vous. Antennae  and  arista  black.  Palpi  pale  yellowish.  Thorax 
and  abdomen  brownish,  thinly  pollinose,  rather  shining.  Pollen  of 
mesonotum  and  abdomen  with  a  brassy  tinge,  that  of  pleura  less  so. 
Median  vitta  and  hind  borders  of  abdominal  segments  brownish, 
shining.    Legs  brown  or  blackish.    Wings  clear. .  Tegulae  tawny. 

Type— Cat.  No.  22212,  U.S.N.M. 

TRICHOTOPTERYX,  new  genus. 

Genotype. — Trichotopteryx  tropica,  new  species. 

Oypeus  gently  sunken.  Epistoma  short,  well  warped.  Facialis 
bare.  Proboscis  short  and  stout;  palpi  widened  at  tip.  Third  an- 
tennal  joint  three  and  one-half  times  second.  Arista  finely  pubes- 
cent; second  joint  twice  as  long  as  wide.  Eyes  nearly  bare.  Fron- 
tals stopping  at  base  of  antennae.  Two  proclinate  fronto-obitab  in 
male.    Ocellars  present.    Parafacialia  bare.    Cheeks  nearly  one- 
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half  eye  length.  Four  postsuturals;  three  sternopleurals,  postin- 
traalars,  preacrostichals,  poetacrostichals,  and  lateral  scutellars; 
small  nondecussate  apical  scutellar  pair.  First  vein  bristled  to  tip, 
third  halfway  to  tip,  fifth  one-fourth  way  to  hind  crossvein.  Apical 
cell  narrowly  open  in  tip.  Hind  crossvein  a  little  nearer  to  small 
crossvein.  No  median  marginals  on  first  segment,  but  a  pair  on 
second;  marginal  row  on  third  and  anal  segments. 

TRICHOTOPTEBYX  TROPICA.  Mff  ^Itiil. 

Length,  6.5  mm.  One  male,  Uruhuasi,  Peru,  6,500  feet,  February 
3,  1910,  on  flowers  of  BoccMris  (C.  H.  T.  Townsend). 

Head  dull  rufo-fulvous,  thinly  gray  pollinose.  Parafrontalia  and 
antennae  blackish;  frontalia  brown.  Palpi  rufous.  Thorax  and 
scutellum  blackish,  very  thinly  gray  pollinose;  humeri  and  pleura 
more  thickly  pollinose;  four  indistinct  narrow  thoracic  vittae. 
Abdomen  and  hind  femora  fulvous-yellow;  anal  segment,  greater 
part  of  third  segment,  and  median  vitta  on  second  segment  rufous  to 
brown;  darker  posteriorly.  Front  and  middle  femora  and  tibiae  and 
hind  tibiae  obscurely  fulvous  to  rufous;  tarsi  blackish.  Wings 
lightly  smoky-yellowish ;  more  so  costally.    Tegulae  obscure  fulvous. 

Type.— Cat.  No.  22211,  U.S.N.M. 

Tribe  OBBMABIINI. 
INCAMYIOPSIS,  new  genus. 

Genotype. — Incamyiopsis  imitatrix,  new  species. 

Clypeus  well  sunken.  Epistoma  short,  well  warped.  Facialia 
strongly  ciliate  two-thirds  way.  Proboscis  about  head  height;  palpi 
stout  and  clubbed.  Third  antennal  joint  of  female  about  two  and 
one-half  times  second.  Arista  thickened  nearly  to  the  sharply 
pointed  tip;  basal  joints  short.  Eyes  rather  thickly  pilose.  Female 
vertex  nearly  one-half  head  width.  Three  frontals  below  base  of 
antennae.  Two  proclinate  and  two  reclinate  fronto-orbitals  in 
female ;  the  hind  one  in  each  case  divaricate.  Ocellars  strongly  divar- 
icate-proclinate.  Parafacialia  bare,  fully  half  as  wide  as  clypeus. 
Cheeks  over  half  eye  length.  Two  postintraalars,  postsuturals,  pre- 
acrostichals,  and  postacrostichals;  three  sternopleurals  and  lateral 
scutellars;  microscopic  apical  pair  of  scutellars.  Costal  spine  very 
strong.  Third  vein  bristled  only  at  base;  others  bare.  Apical  cell 
closed  well  before  tip.  Hind  crossvein  nearer  to  cubitus.  No  median 
marginals  on  first  segment;  median  marginal  and  median  discal  pairs 
on  second;  marginal  row  and  median  discal  pair  on  third;  weak 
marginal  and  submarginal  and  stronger  discal  rows  on  anal  segment. 

INCAMYIOPSIS  IMITATRIX,  new  fpedes. 

Length,  4.5  mm.  One  female,  Oroya,  Peru,  12,000  feet,  March  6, 
1913,  on  herbage  (C.  H.  T.  Townsend). 
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Imitates  Incamyia  euzcensis  in  general  coloration  and  especially  in 
coloration  and  appearance  of  head,  but  has  three  heavy  black  thoracic 
vittae  instead  of  two.  Antennae  and  palpi  black.  Face  and  front 
silvery-white;  the  parafrontalia  with  a  blackish  maculation  posteri- 
orly and  a  fainter  smaller  one  anteriorly  in  changing  lights.  Frontalia 
and  three  heavy  wide  thoracic  vittae  soft  brown-black;  middle  vitta 
extending  over  whole  scutellum.  Four  creamynailvery  vittae  nar- 
rower than  the  black  ones,  shading  to  golden  posteriorly,  and  pleura 
with  two  large  subconfluent  golden  spots.  Abdomen  shining  brown, 
rather  thinly  buff-gold  pollinose  on  first  two  segments;  the  pollen 
more  concentrated  on  base  of  second  segment  and  thickly  so  on  less 
than  basal  half  of  last  two  segments,  the  rest  of  which  is  without 
pollen.  "Wings  nearly  clear,  yellowish  costobasally.  Tegulae  buff- 
yellow. 

Type.— Cat.  No.  22221,  U.S.N.M. 

METATACHINA,  new  genus. 

Genotype. — Metatachina  mellifronSj  new  species. 

Qypeus  nearly  flush.  Epistoma  very  short,  faintly  warped. 
Facialis  bare.  Proboscis  little  over  half  head  height;  palpi  long  and 
8 tout.  Third  antennal  joint  over  twice  second  in  female.  Arista 
long,  bare.  Eyes  bare.  Female  vertex  a  little  less  than  one-third 
head  width.  Three  frontals  below  base  of  antennae.  Two  proclinate 
fronto-orbitals  in  female.  Ocellars  present.  Paraf acialia  bare,  about 
one-third  width  of  clypeus  below.  Cheeks  less  than  one-third  eye 
length.  Three  sternopleurals,  postintraalars,  postsuturals,  preacros- 
tichals,  postacrostichals,  and  lateral  scutellars;  short  divaricate 
apical  scutellar  pair.  Third  vein  bristled  only  at  base;  others  bare- 
Hind  crossvein  nearer  to  cubitus.  Median  marginal  pair  on  first  two 
segments;  median  discal  pair  on  intermediate  segments;  marginal 
row  on  last  two  segments;  submarginal  and  discal  irregular  rows  on 
anal. 

METATACHINA  MELUFBONS,  a«r  i 


Length,  7  mm.  One  female,  Sebago  Lake,  Maine,  September  8, 
1914,  on  foliage  (C.  H.  T.  Townsend). 

Palpi  straw-colored.  Antennae  blackish.  Frontalia  brown.  Occi- 
put silvery ;  rest  of  head  light  golden  pollinose.  Thorax  and  abdomen 
rather  thickly  silvery,  with  faint  brassy  tinge;  four  rather  narrow 
black  thoracic  vittae;  first  abdominal  segment  and  irregular  hind 
borders  of  last  three  segments  subshining  dark  brown,  but  fibcst  seg- 
ment showing  pollen  in  oblique  view.  Legs  blackish.  "Wings  clear. 
Tegulae  whitish. 

Type.— Cat.  No.  22245,  U.S.N.M. 
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Tribe  SALMACIINI. 
ARAVAEPA,  new  gemus. 

Genotype. — Aravaipa  atropihopoda,  new  species. 

Clypeus  moderately  sunken.  Epistoma  not  very  long,  strongly 
warped.  Facialia  ciliate.  Proboscis  nearly  head  height;  palpi  slen- 
der. Antennae  inserted  on  eye  middle,  the  antennal  axis  only  half 
head  height.  Third  antennal  joint  three  times  the  elongate  second. 
Arista  very  short,  erect,  geniculate,  thickened  to  sharp  point;  second 
joint  half  as  long  as  third.  Eyes  bare.  Three  frontals  below  base 
of  antennae.  Two  proclinate  and  six  reclinate  fronto-orbitals  in 
female.  Ocellars  present,  reclinate.  Cheeks  frilly  one-fourth  eye 
length.  Four  sternopleurals  and  postsuturals;  three  postintraalars, 
preacrostichals,  postacrostichals,  and  lateral  scutellars;  one  short 
decussate  apical  scutellar  pair.  Third  vein  bristled  nearly  to  small 
crossvein;  others  bare.  Costal  spine  present.  Apical  cell  petiolate 
ending  far  before  tip;  petiole  twice  as  long  as  small  crossvein.  Cu- 
bitus over  two-fifths  of  wing  breadth  from  hind  margin,  without 
stump.  Hind  crossvein  considerably  nearer  to  cubitus.  Median 
marginal  pair  on  first  two  segments,  marginal  row  on  last  two.  Front 
metatarsi  of  female  longer  than  following  joints  together.  Female 
front  tarsi  plump,  swollen,  metatarsi  subcompressed,  claws  minute. 

ARAVAIPA  ATBOPHOPODA,  »ew  speck*. 

Length,  8  mm.  One  female,  Rio  Aravaipa,  Arizona,  2,500  feet, 
August  29,  1917  (C.  H.  T.  Townsend). 

Black,  silvery  pollinose.  Head  silvery-white.  Second  antennal 
joint  and  base  of  third  rufous.  Palpi  fulvous.  Frontalia  brown. 
Mesoscutum  and  scutellum  rather  thickly  silvery,  former  with  four 
nearly  equal  black  vittae  and  with  a  golden-brown  shade  over  the 
vittate  portion.  Front  half  or  more  of  last  three  abdominal  segments 
silvery-white,  the  rest  shining  black.  Wings  nearly  clear.  Tegulae 
white. 

Type.— Cat.  No.  22213,  U.S.N.M. 

Tribe  GYMNOCHETINI. 
CHARAPEMYIA,  new  genus. 

Genotype. — Charapemyia  calida,  new  species. 

Clypeus  flush.  Epistoma  very  long,  strongly  warped  in  curve  from 
clypeus.  Facialia  ciliate  about  one-third  way.  Haustellum  fully 
half  head  height,  palpi  slender  and  elongate.  Third  antennal  joint 
about  four  times  second  in  male.  Arista  only  microscopically  pubes- 
cent. Eyes  densely  very  long-pilose.  Male  vertex  about  one-sixth 
head  width.  Three  frontals  below  base  of  antennae.  No  proclinate 
fronto-orbitals  in  male.    Ocellars  strong.    Paraf acialia  bare.    Cheeks 
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over  one-third  eye  length  in  male.  Two  preacroetichals  and  lateral 
scutellars;  three  sternopleurals,  postintraalars,  postsuturals  and  post- 
acrostichals;  long  decussate  apical  pair  of  scutellars.  Third  vein 
bristled  only  at  base;  others  bare.  Apical  cell  open  well  before  tip. 
Hind  crossvein  less  than  its  length  from  cubitus.  Male  claws  very 
long.  No  median  marginals  on  first  segment  but  a  pair  on  second, 
median  discal  pair  on  intermediate  segments,  marginal  row  on  last 
two  segments,  and  discal  row  on  anal. 

CHARAPEMYIA  CAUDA,  mw  (peek*. 

Length,  7  mm.  Two  males,  Rio  Charape,  Jaen  Province,  Peru, 
3,700  feet,  September  19,  1911  (C.  H.  T.  Townsend). 

Subshining  blackish,  thinly  silvery  pollinose.  Head  more  thickly 
pollinose,  with  distinct  golden  tinge.  Palpi  fulvous.  Third  antenna! 
joint  largely  rufous.  Four  indistinct  blackish  thoracic  vittae.  Ab- 
dominal pollen  indistinctly  spread  but  more  dense  basally  on  last  three 
segments.    Wings  clear.    Tegulae  glassy-white. 

Type.— Cat.  No.  22223,  U.S.N.M. 

GHRYSOTACHINA  PERUVIANA,  new  (peek*. 

Length,  8  to  9  mm.  Seven  males  and  seven  females;  11  from 
Chosica,  one  each  from  Santa  Eulalia,  Lima,  and  Piura,  Peru.  (C.  H. 
T.  Townsend.) 

Differs  from  'Wiedemann's  description  of  reinwardUi  as  follows: 
Antennae  largely  smoky-rufous;  second  joint  distinctly  metallic  gold- 
green;  third  joint  mostly  brownish,  twice  as  long  as  second  in  both 
sexes.  Head  golden-yellow  pollinose  in  both  sexes,  the  parafrontalia 
largely  showing  gold-green  at  least  posteriorly.  Frontalia  light 
brown.  Abdomen,  scutellum,  and  thorax  concolorous,  usually  gold- 
green,  but  at  times  with  bluish  or  purplish  cast. 

Type.— Cat.  No.  22275,  U.S.N.M.,  from  Chosica. 

NEOERIGONE,  new  genus. 

Genotype. — Neoerigone  cinerea,  new  species. 

Clypeus  flush.  Epistoma  wide,  elongate,  considerably  warped. 
Facialia  bare.  Proboscis  about  head  height;  palpi  heavy,  widened  in 
male,  much  swollen  in  female.  Third  antennal  joint  about  two  and 
one-half  times  second.  Arista  nearly  bare;  basal  joints  short.  Eyes 
pilose.  Frontals  two  to  three  below  base  of  antennae.  No  pro- 
clinate  fronto-orbitals  in  male.  Ocellars  present.  Paraf acialia  bare. 
Cheeks  about  one-third  eye  length.  Two  sternopleurals;  three  pos- 
intraalars,  postsuturals,  preacrostichals,  postacrostichals  and  lateral 
scutellars.  A  weak  decussate  apical  pair  of  scutellars.  Third  vein 
bristled  over  halfway  to  small  crossvein;  other  veins  bare.  Apical 
cell  open  well  before  tip.    Posterior  crossvein  nearer  to  cubitus.    No 
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median  marginals  on  first  abdominal  segment;  a  medium  marginal 
pair  on  second;  marginal  row  on  third  and  anal;  a  median  discal  pair 
on  second  and  third;  a  discal  row  on  anal. 

NBOERIGONE  CINERBA,  mw  specie*. 

Length,  9  mm.    One  male  and  two  females,  Ghapada,  Brazil 
(H.  H.Smith). 

Blackish,  cinereous  pollinose.  Head  silvery,  parafrontalia  tinged 
with  golden;  frontalis  brownish.  Antennae  largely  rufous.  Palpi 
fulvous.  Four  dark  thoracic  vittae.  Changeable  blackish  spots  on 
abdomen  from  hind  margin  of  second  segment  posteriorly;  viewed 
from  above  there  are  four  such  spots  on  hind  margin  of  second  and 
third  segments,  and  two  on  front  margin  of  third  and  anal  segments. 
Wings  nearly  clear.  Tegulae  white. 
Porotype.— Cat.  No.  22091,  U.S.N.M. 

Type  in  American  Museum  of  National  History. 

Tribe  UNNAEMYINI. 
COPECBYPTA  ANDINA,  mw 


Length,  6  to  7.5  mm.  Many  specimens  of  both  sexes,  Verrugas 
Canyon,  Peru,  5,500  feet,  June  25  to  July  23,  1913,  on  flowers  of 
Telanthera  (C.  H.  T.  Townsend). 

Differs  from  ruficoAida  Wulp  by  the  sides  of  abdomen  being  rufous 
to  fulvous,  quite  distinctly  so  in  female  and  very  broadly  and  con- 
spicuously so  in  male.    Legs  fulvous;  only  the  tarsi  black. 

Type.— Cat.  No.  22276,  U.S.N.M. 

Tribe  CHIRICAHUnNI. 
BEZZIMYI  A,  new  genus. 

Genotype. — Bezzimyia  buscJcii,  new  species. 

General  characters  of  ChincaJmia,  differing  principally  as  follows 
Ptilinal  suture  ending  in  the  cheek  grooves,  not  reaching  lateral  oral 
margin.  Farafacialia  narrow,  narrowed  below,  with  only  a  row  of 
fine  closely  placed  bristlets  on  upper  part.  Facialia  bristly  about 
halfway  up.  Male  third  antennal  joint  swollen,  nearly  six  times  the 
very  short  second.  Male  vertex  about  one-fifth  head  width.  An- 
tennae inserted  slightly  below  eye  middle,  the  front  rather  long. 
Arista  inserted  at  extreme  base  of  third  antennal  joint.  Frontals 
stopping  at  base  of  antennae.  Frontalia  very  narrow.  Vertical 
bristles  very  short,  but  the  outer  is  proclinate.  Ocellars  present,  but 
very  small  and  short,  as  are  the  frontals.  Cheeks  about  half  eye 
length.  Third  vein  not  bristled.  Apical  crossvein  absent.  Hind 
crossvein  extremely  close  to  small  crossvein,  only  a  little  out  of  line 
with  it.    The  abdomen  is  without  true  macrochaetae.    Tibiae  and 
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tarsal  joints  thickened,  not  elongate.    Male  claws  abort.    Thoracic 
ehaetotaxy  very  similar,  but  all  the  bristles  much  reduced  in  aiza. 

BKZT1MT1A  BUBCXn,  m&w  i 


Length,  5  mm.  One  male,  Trinidad  Rio,  Panama,  February  17, 
1912  (A.  Busck). 

Dusky  brownish,  faintly  pollinose.  Palpi  small,  short,  fulvous. 
Third  antennal  joint  and  arista  clear  orange,  the  basal  joints  obscurely 
so.  Frontalis  brown.  Best  of  head  very  faintly  silvery,  as  ia  the 
thorax ;  latter  shows  indistinctly  two  heavy  brown  vittaa.  Scutdlum 
and  abdomen  brown,  without  distinct  pollen.  Legs  brown,  femora 
more  or  less  rufous.  Wings  slightly  fuscoua,  with  a  clear  streak  near 
costa  on  basal  two-thirds.  Tegulae  small,  glassy-whitish  or  faintly 
tinged. 

Ttype.— Cat.  No.  22263,  U.S.N.M. 

Tribe  CUTEBEBRINI. 
ATRYPODERMA,  new  genus. 

Genotype. — Musca  americana  Fabricius;  equals  Trypoderma  wneri- 
cana  Wiedemann. 

Differs  from  Outerebra  (type,  cunicuU  Clark)  as  follows:  Mesoscutum 
at  most  scarcely  as  long  as  wide.  Abdomen  no  wider  than  thorax. 
Front  not  prominently  produced,  the  front  border  of  head  viewed 
from  above  subarcuate.  Antennal  axis  little  over  half  head  height. 
Whole  outline  of  head  and  body  viewed  from  above  equilateral  and 
subquadrangular. 

Outerebra  has  the  mesoscutum  fully  as  long  as  wide;  the  abdomen 
very  conspicuously  wider  than  thorax;  the  front  strongly  produced, 
the  head  viewed  from  above  being  sub  triangular;  the  antennal  axis 
nearly  two-thirds  head  height;  the  outline  of  head  and  body  viewed 
from  above  strongly  contrasted  with  that  of  Atrypoderma  and  quite 
BombusAJke.  Outerebra  maculosa  Knab,  described  from  Panama, 
belongs  in  Outerebra. 
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RECENT  FORAMINIFERA  FROM  OFF  NEW  ZEALAND. 


By  Joseph  A.  Cushman. 
Of  the  Boston  Soctey  of  Natural  Hietary- 


The  material  sent  me  for  study  by  the  United  States  National 
Museum  consisted  of  four  slides  with  over  1,200  specimens,  repre- 
senting nearly  200  species.  The  material  was  sent  to  the  National 
Museum  by  Miss  Marjorie  and  Mr.  R.  L.  Meatayer,  of  Wellington, 
New  Zealand.  The  locality  for  the  material  is  off  the  "  Poor  Knights9' 
Islands,  east  coast  of  New  Zealand,  latitude  35°  30'  S. ;  longitude  174° 
43'  E.,  dredged  by  H.  M.  S.  Hinemoa. 

This  material  contains  a  few  specimens  which  belong  evidently  to 
new  species  and  varieties,  and  others  which  are  especially  interesting 
as  representing  rare  species  previously  dredged  in  this  region  by  the 
Challenger j  and  described  by  Brady,  such  as  TechnUeUa  rapharws  and 
Frondicularia  compta.  This  material  has  been  compared  with  that 
dredged  by  the  Challenger  at  station  169  at  a  depth  of  700  fathoms, 
also  off  New  Zealand.  It  may  be  compared  with  Chapman's  mate- 
rial from  off  Great  Barrier  Island,  New  Zealand,  at  a  depth  of  100 
fathoms,  and  Sidebottom's  material,  dredged  by  the  Dart,  from  off 
Australia,  at  465  fathoms. 

References  are  given  in  the  synonymy  to  both  Chapman's  and 
Sidebottom's  papers,  as  well  as  to  other  records  for  the  region. 

A  study  of  this  material  shows  that  the  general  distribution  it 
that  of  the  Indo-Pacific  region.  Some  specimens  recorded  by  Heron- 
Allen  and  Earland  from  the  Kerimba  Archipelago  are  found  as  far 
to  the  south  and  east  as  this  region.  Others  are  the  same  as  those 
already  recorded  from  southern  Japan,  the  Hawaiian  Islands,  the 
Philippines,  the  Malay  Archipelago,  etc. 

In  general  this  seems  to  be  a  very  well  defined  f  aunal  area  and  it 
is  probable  that  many  of  the  species  found  here  are  limited  to  this 
general  region. 

This  New  Zealand  material  contains  a  great  number  of  Lagenidae 
which  is  similar  to  that  of  Chapman's  and  Sidebottom's  material,  as 
well  as  that  which  I  have  had  from  the  Philippines  in  comparatively 
deep  water.    Heron-Allen  and  Earland,  in  their  Kerimba  material 
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have  very  fewLagenidae,  probably  on  account  of  the  shallow  water 
from  which  most  of  their  material  came. 

The  species  and  varieties  which  have  been  found  in  the  material 
follow  in  systematic  sequence. 

A  few  of  the  new  or  otherwise  noteworthy  species  are  figured  in 
the  two  plates  which  accompany  this  paper. 

Family  ASTRORHIZIDAE. 

Subfamily  Saccammininae. 

Gens  PSAMMOSPHAERA  F.  E.  Betake,  1875. 

PSAMMOSPHABRA  FUSCA  F.  B.  SclnriM. 

P$amrnotphaera  fusca  F.  E.  Schttlzb,  II  Jahre  Comm.  wiss.  Unt.  deutsch.  Meer 
in  Kiel,  1876,  p.  113,  pi.  2,  figs.  8a-/.— H.  B.  Brady,  Rep.  Voy.  Challenger, 
Zoology,  vol.  9,  1884,  p.  249,  pi.  18,  figB.  1,  5-8  (not  2-4).--Cu8HMAN,  Bull. 
71,  U.  S.  Nat.  Mus.,  pt.  1,  1910,  p.  35,  figB.  25-28  (in  text). 

There  are  two  specimens  of  small  size,  angular  in  shape,  made  up 
entirely  of  clear  sand  grains,  broken  sponge  spicules,  and  little 
cement.  This  is  not  at  all  the  usual  form  of  test  for  this  species. 
The  general  color  is  grayish  white.  They  evidently  correspond  to 
the  material  noted  by  Sidebottom. 

PSAMMOSPHAERA  PARVA  Flint. 

Plate  75,  fig.  3. 

Peammosphaera  parva  Flint,  Rep.  U.  S.  Nat.  Mus.,  1897  (1899),  p.  268,  pi.  9, 
fig.  1.— Cubhman,  Bull.  71,  U.  S.  Nat.  Mub.,  pt.  1,  1910,  p.  36,  figs.  29  and  30 
(in  text). 

There  are  a  few  specimens  in  the  material  which  are  attached  to, 
or  perforated  by,  one  large  acicular  sponge  spicule.  The  test  itself, 
however,  is  not  at  all  of  the  usual  form,  but  is  angular,  made  up  of 
large  rough  sand  grains  and  broken  spicules.  Occasionally  pointed 
spicules  extend  out  from  the  test.  In  one  specimen  more  or  less 
calcareous  material  is  incorporated  in  the  test. 

Genus  TECHNTTELLA  Norman,  1878. 

TBCHNIT8LLA  RAPHANUS  H.  B.  Brad/. 

TechniUlla  raphanus  H.  B.  Brady,  Rep.  Voy.  Challenger, •Zoology,  vol.  9,  1834, 
p.  247,  pi.  25,  figB.  13, 14.— Chapman,  Zool.  Results,  Endeavour,  pt.  3,  1912, 
p.  310;  vol.  3,  pt.  1,  1915,  p.  319.— Pearcey,  Trans.  Roy.  Soc.  Edinburgh, 
vol.  49, 1914,  p.  1002. 

There  are  three  specimens  that  seem  to  belong  to  this  very  rare 
species.  The  shortest  of  these  is  about  5  mm.  in  length  and  the 
longest  about  10  mm.,  which  is  much  larger  than  the  type  specimen 
described  by  Brady.  The  form,  however,  is  very  much  smaller  than 
that  of  Brady's  figured  specimen.    The  test  itself  is  composed  entirely 
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of  fragments  of  sponge  spicules  cemented  in  such  a  way  that  the  free 
ends  extend  toward  the  small  end  of  the  test.  The  aperture  is  con- 
tracted and  ends  of  the  spicules  brought  in  apparently  to  form  a 
protection  for  the  animal.  The  interior  is  rather  smoothly  finished 
and  there  seems  to  be  no  lining  membrane.  All  the  records  for  this 
species  are  in  the  South  Pacific  region.  Brady's  original  specimens 
were  from  a  Challenger  station  off  Kandavu,  Fiji  Islands,  in  210 
fathoms.  Chapman's  specimens  come  from  latitude  42°  17'  S. ;  longi- 
tude 148°  51'  E.,  in  1,122  fathoms,  east  of  Tasmania.  Pearcey 
records  two  or  three  specimens  in  the  Scotia  material  from  station 
420,  latitude  69°  33'  S.;  longitude  15°  19'  W.,  in  2,620  fathoms. 
This  material  is  therefore  from  the  shallowest  station  yet  recorded, 

TBCHNITELLA  MK9TAYEBI,  Mff  *•** 

Plate  74,  fig.  4. 

Description. — Test  elongate,  slightly  tapering,  cylindrical,  arcuate; 
wall  composed  of  fine  acicular  sponge  spicules,  with  a  very  little 
grayish  cement;  initial  end  broadly  rounded;  apertural  end  trun- 
cate with  a  slight  lip;  color  grayish  yellow;  surface  fairly  smooth. 
Length,  3  mm. 

Two  specimens  in  this  material  are  peculiar  in  their  very  small 
size,  form,  and  general  character  of  the  test.  They  evidently  repre- 
sent a  new  species  of  this  genus  in  the  region.  It  is  somewhat  allied  to 
T.  legumen  Norman,  but  is  much  longer,  more  nearly  cylindrical  than 
that  species  and  the  wall  is  differently  built. 

Type.— Cat.  No.  14740,  U.S.N.M. 

Genus  THOLOSINA  Rhumbler,  1895. 

THOLOSINA  VESICULABIS  (H.  B.  Brady). 

Placopnlina  vesicularis  H.  B.  Brady,  Quart.  Joura.  Micr.  Sci.,  vol.  19,  1879,  p. 

51,  pi.  5,  fig.  2;  Rep.  Voy.    Challenger,  Zoology,  vol.  9,  1884,  p.  316,  pi.  35, 

figB.  18,  19. 
Tholosina  vesicularis  Rhumbler,  Arch.  Prot.,  vol.  3, 1903,  p.  227,  fig.  53  (in  text).— 

Cushman,  Bull.  104,  U.  S.  Nat.  Mus.,  pt.  1, 1918,  p.  65. 

There  are  three  specimens  which  are  here  referred  to  this  species, 
all  attached  to  shell  fragments.  The  wall  is  composed  of  broken 
sponge  spicules  and  clear  quartz  fragments,  some  of  them  of  fairly 
large  size.  Mixed  with  these  are  very  fine  sand  grains  and  grayish 
cement.  The  periphery  is  even  and  extends  out  into  straight  cylin- 
drical tubular  extensions.  There  is  no  sign  of  branching  of  these  in 
any  of  the  specimens,  and  as  a  rule  they  stand  out  clear  from  the  sub- 
stratum and  are  not  attached,  except  at  their  base.  They  correspond 
very  closely  in  general  appearance  with  the  specimens  figured  by 
Brady  (Challenger,  pi.  35,  fig.  19.) 
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Subfamily  Hyperammtninae. 

Gems  HYPKRAUMTNA  H.  B.  feaiy,  1878. 

HTPEBAMMINA  LAEVIGATA  J.  Wright 

Eyperammina  elongate  H.  B.  Brady  (part),  Rep.  Voy.  Challenger,  Zoology,  vol. 

9,  1884,  p.  257,  pi.  23,  figs.  9,  10  (not  3,  7,  8). 
Hyperammina  elongata  H.  B.  Beady,  var.  laevigata  J.  Weight,  Proc.  Hoy.  Irish 

Acad.,  fer.  3,  vol.  1, 1891,  p.  466,  j>L  20,  fig.  1. 
Eyperammina  laevigata  Cubhkan,  Bull.  104,  U.  S.  Nat.  Mn».,  pt  1, 1918,  p.  77, 

pi.  29,  figB.  5,  6. 

Two  specimens  of  this  species,  showing  the  prolocukna,  and  two 
others  showing  simply  the  tabular  portion,  are  shown  on  the  slides. 


HYPSKAMUNA  MS8TATZBI.  m 

Plate  74,  fig.  8. 

Description. — Test  elongate,  cylindrical,  arcuate,  varying  little  in 
diameter  throughout  its  length;  initial  portion  hardly,  if  at  all,  en- 
larged; aperture!  end  contracted  to  form  a  circular  opening;  wall 
thick,  composed  of  very  short  fragments  of  sponge  spicules  and  a  few 
quartz  grains;  the  fragments  of  spicules  are  variously  crossed,  the 
free  ends  pointing  backward;  color  light  grayish  brown. 

Diameter  1.25  mm.;  length  up  to  16  mm. 

There  are  four  specimens  of  this  form,  which  is  apparently  micro- 
spheric,  in  which  the  proloculum  is  small  and  the  length  maTJirmm. 
There  are  three  other  specimens  which  agree  with  these  in  all  points 
of  structure  and  in  which  the  initial  end  is  considerably  greater,  its 
diameter  being  2  mm.  or  more,  but  gradually  tapers  toward  the  aper- 
tural  end,  and  the  longest  of  the  three  specimens  is  5  mm  in  length. 
These  apparently  represent  the  megalospheric  form  of  the  same 
species.  It  is  evidently  related  to  Eyperammina  friabitis  H.  B. 
Brady. 

Type.— Oat.  No.  14741,  U.S.N.M. 

HYPERAMMINA  SUBNODOSA  H.  B.  Brady  (T). 

Eyperammina  subnodosa  H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 
1884,  p.  269,  pi.  23,  figi.  11-14.-€ushmaw,  Bull.  71,  U.  S.  Nat.  Mm.,  pt  1, 
1910,  p.  63,  fig.  80  (in  text). 

There  are  three  specimens  of  large  size,  the  largest  being  10  mm.  in 
length  and  nearly  2.5  mm.  in  breadth.  These  have  a  coarse  rough 
wall,  composed  of  sand  and  sponge  spicules  and  are  constricted  at 
intervals.  The  apertural  end  of  the  best  preserved  specimen  has  the 
opening  covered  in  by  sponge  spicules,  leaving  small  openings  be- 
tween. The  form  in  general  is  tapering  and  they  may  represent  this 
species,  although  they  also  resemble  H.friabilie  H.  B.  Brady. 
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Genus  TOLYPAMMINA  KhmnWer,  1895. 

TOLYPAMMINA  HORRID  A,  m  epertee. 

Plate  74,  fig.  5. 

Description. — Test  attached,  under  surface  made  up  of  a  subglobular 
proloculum  and  elongate-cylindrical  chamber;  wall  consisting  of  fine 
sponge  spicules  radiating  from  the  surface;  wall  inside  smoothly  fin- 
ished; aperture  formed  by  the  open  end  of  the  tube.  This  species 
resembles  Saccorhiza  ramosa  H.  B.  Brady  in  the  spicular  character 
of  the  test,  but  is  attached  throughout  its  length,  and  has  a  sub- 
globular  proloculum,  whereas  typical  T.  vagans  H.  B.  Brady  has  a 
smooth  wall  and  elongate  proloculum  and  is  a  much  smaller  species. 
The  tubular  portion  of  this  species  measures  one-third  mm.  or  more  in 
diameter. 

This  seems  to  be  a  common  species  of  the  material.  Four  speci- 
mens are  mounted  and  attached  to  shell  fragments,  all  uniform  in 
character.  There  is  a  specimen  in  Sidebottom's  material1  "almost 
white  in  color  and  attached  to  a  fragment  of  a  shell."  This  also  may 
be  the  same  as  this  species. 

Type.— €at.  No.  14742,  U.S.N.M. 

Genu  AMMOLAGENA  Elmer  and  Ffckert,  1899. 

AMMOLAGENA  CLAVATA  (Parker  aad  Jones). 
Tmehammha  imgukrt*,  var.  clavata  Parxbr  and  Jones,  Quart.  Journ.  Geol. 

Sec,  vol.  16,  1860,  p.  904. 
Webbinaclaiata  H.  B.  Braj>y,  Ptoc.  Roy.  Soc.  Edinburgh,  vol.  11,  1882,  p.  711; 

Rep.  Voy.  Challenger,  Zoology,  vol.  9, 1884,  p.  349,  pi.  41,  figB.  12-16. 
Ammolagena  clavata  Eimer  and  Fickert,  Zeitschr.  wise.  Zool.,  vol.  65,  1899,  p. 

673.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  1, 1910,  p.  69,  figs.  86-88. 

There  is  a  single  specimen  which  may  be  referred  to  this  species, 
but  it  is  not  typical.  It  consists  of  what  seems  to  be  a  double- 
chambered  proloculum  with  the  tubular  portion  broken  away. 

Subfamily  Ammodiscinae. 

Genus  AMMODISCUS  Reuss,  1861. 

AMMODISCUS  MESTAYEKI,  new  spedee. 

Plate  74,  fig8. 1,  2. 

Description. — Test  large,  in  the  microspheric  form  consisting  of  an 
elongate  ovoid  proloculum  with  three  or  four  coils;  central  portion 
depressed;  megalospheric  form  with  large  subglobular  proloculum 
followed  by  one  and  one-half  coils;  test  thickest  in  the  central  por- 
tion; wall  composed  of  fine  angular  sand  grains  with  whitish  or  light 
brown  cement;    exterior  smoothly  finished. 

Diameter. — Microspheric,  4.5  mm.;  megalospheric  form,  2.5  mm. 
The  proloculum  of  the  megalospheric  form  is  nearly  1  mm.  in  length, 
and  of  the  microspheric  about  one-fourth  that  size. 

i  Joarn.  Boy.  Mler.  80c  1918,  p.  11. 
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This  is  a  peculiar  species  in  the  few  coils  of  the  test;  especially  in 
the  megalospheric  form,  and  with  its  very  protuberant  center  it  is 
nearly  one-third  again  as  wide  in  the  center  as  in  the  outer  portion. 
In  the  microsphere  form  the  whole  test  is  of  even  color  except  the 
border  of  each  coil  and  the  end  of  the  last-formed  coil,  which  are 
lighter  colored.  In  the  megalospheric  form  the  proloculum  and  the 
beginning  of  the  first  coil  are  dark  reddish  brown.  This  does  not  seem 
at  all  like  any  of  the  other  species  of  Ammodiscus  that  I  have  seen 
from  any  part  of  the  world.  It  is  probably  a  species  limited  to  the 
Australian  or  Indo-Pacific  region.  Chapman1  records  Ammodiscus 
tenuis  H.  B.  Brady,  from  his  station  off  New  Zealand,  which  may 
possibly  be  the  same  as  this  described  here. 

Type.— Cat.  No.  14745,  U.S.N.M. 

Family  LITUOLIDAE. 
Subfamily  Reophaoinae. 

Genu  REOPHAX  Moatfort,  1808. 

SBOPHAX  SPICUUFBSA  H.  B.  Brady. 

Reophax  ipieultfera  H.  B.  Brady,  Quart.  Journ.  Micr.  Sd.,  vol.  19,  1879,  p.  54, 
pi.  4,  figs.  10,  11;  Rep.  Voy.  Challenger,  Zoology  vol.  9,  1884,  p.  295,  pi.  31, 
figs.  16,  17.— Cubhman,  Bull.  71,  U.  S.  Nat.  Mub.,  pt.  1,  1910,  p.  92. 

There  are  numerous  specimens  in  the  material  which  can  be 
referred  to  this  species.  They  are  made  entirely  of  elongate  sponge 
spicules,  very  neatly  cemented;  occasionally  the  end  of  the  spicules 
extends  backward  from  the  chamber,  as  in  Brady's  figure.  The 
specimens,  however,  are  much  larger. 

BBOPHAX  8PKULIFBBA  H.  B.  Brady,  rar.  PSKGDODISTANS,  a«w  variety. 

Plate  75,  fig.  1. 

Description. — Among  the  material  are  specimens  in  shape  very 
close  to  R.  distans,  but  the  entire  test  is  made  up  of  sponge  spicules 
and  are  evidently  related  to  R.  spicvlifcra  H.  B.  Brady.  The  test  is 
easily  broken  and  numerous  single  chambers  are  found  in  the  mate- 
rial. 

Type.— Cat.  No.  14743,  U.S.N.M. 

BBOPHAX  SCOBPIUBU8  (?)  Meotfttt. 

Reophax  $corpiuru$  Montfort,  Conch.  Syst.,  vol.  1,  1808,  p.  390,  83me  genre. — 
H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 1884,  p.  291,  pi.  80,  figs. 
12-17.— Cubhman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  1, 1910,  p.  83,  figs.  114,  and 
116  (in  text). 

Some  specimens  in  the  material  hare  the  general  form  of  this 
species  as  figured  by  Brady.    They  are  made  up  of  sponge  spicules 

» Trans.  New  Zealand  Inttit.,  vol.  88, 1906,  p.  85. 

Digitized  by  LjOOQIC 


No.  2802.       FOR  AM  IN  J  FER  A  FROM  NEW  ZEALAND— CUSHMAN.  599 

and  sand  grains  combined,  and  have  a  very  irregular  shape.  It  is  a 
question  if  they  really  have  anything  to  do  with  B.  scorpiurus, 
Sidebottom  records  this1.  His  material  is  fragmentary,  consisting 
of  single  chambers,  and  may  possibly  belong  to  the  variety  described 
here. 

BEOPHAX  ADVENA,  new  specie*. 

Plate  75,  fig.  2. 

Description. — Test  elongate,  thick;  walls  composed  of  very  large, 
mostly  dear,  sand  grains  angularly  cemented  with  a  pale  yellowish 
cement,  in  which  are  embedded  very  fine  fragments;  surface  of  the 
cement  smooth  and  fragments  of  the  test  standing  out  as  angular 
projections;  chambers  usually  three  or  four,  increasing  gradually  in 
size,  the  last  formed  one  being  the  largest. 

Length  up  to  5  mm. 

This  is  apparently  the  same  species  that  Sidebottom9  had.  He 
records  this  under  the  name  R.  pilulifira  EL  B.  Brady,  and  gives  the 
following  notes:  "Two  fragments.  The  tests  are  much  more  roughly 
built-up  than  the  Challenger  specimens.  The  pale  yellowish-cement 
used  is  plainly  shown."  This  is  somewhat  like  the  large  robust 
species  which  Pearcey  has  described  from  the  Antarctic,  but  seems 
to  be  different  from  that  species.  In  general  form  it  is  somewhat 
like  R.  pihdtfera  H.  B.  Brady,  but  is  much  larger  and  a  more  coarsely 
built  species  than  that. 

Type.— Cat.  No.  14744,  U.S.N.M. 

Subfamily  Trochammininae. 

Genu  HAPLOPHRAGMOIDES  Cmhmjui,  1910. 

HAPLOPHBAGMOIDES  GBANDIFOBMIS  ( 


Haplophragmoides  grandiformis  Cushman,  Proc.  U.  S.  Nat.  Mus.,  vol.  38,  1910, 
p.  440,  fig.  11  (in  text). 

There  are  four  specimens  of  smaller  size  than  tho  type,  but  agree- 
ing very  well  in  general  characteristics.  The  wall  is  composed  of 
sand  grains  and  yellowish-gray  cement;  on  the  whole  rather  neatly 
finished.  Chapman8  mentions  specimens  of  H.  canariense  in  which 
the  texture  is  coarsely  arenaceous  and  all  of  a  ruddy  brown  color. 
These  may  be  the  same  species. 

HAPLOPHRAGMOIDES  ef.  BOTULATUM  H.  B.  Brady. 

A  single  specimen  seems  nearer  to  this  species  than  any  other 
described  one. 

i  Jonrn.  Boy.  after.  Soc.,  1018,  p.  IS.  »  Trans.  New  Zealand  Instlt.,  toL  88, 1906,  p.  84. 

•  Idem,  p.  12. 
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Genu  AMMOBACULTTES  Cuskman,  1910. 

AMMOBACUUTES  AGCLOT1N ANS  (tfOrMgay). 

Spirolina  agghttmans  d'Obbiony,  Formm.  Foes.  Vienna,  1846,  p.  137,  pL  7,  figs, 

10-12. 
Haplophragmium  agglu&nan*  H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol. 

9,  1884,  p.  801,  pi.  32,  figi.  19-26. 
AmmobaculiUs  aggluHnans  Gushman,  Bull.  71,  U.  8.  Nat.  Mob.,  pt.  1,  1910,  p. 
115,  fig.  176  (in  text). 

Fire  specimens  seem  to  be  referable  to  this  species.  They  are 
not  typical  but  are  like  the  specimen  figured  on  page  115/  the  coiled 
portion  not  being  very  distinct  from  the  later  uncoiled  portion. 
This  same  characteristic  has  been  noted  in  the  Philippine  and  other 
Pacific  specimens,  and  they  represent  a  different  form  from  that 
described  by  d'Orbigny. 

Genu  TROCHAMMTNA  Parker  and  Jones,  I860. 

TBOCHAMMINA  rf.  NANA  H.  B.  I 


There  are  three  specimens  in  this  material  which  are  very  close  to 
this  species  as  figured  by  Brady.  The  wall  is  very  smooth,  composed 
of  an  abundance  of  cement  and  scattered  clear  sand  grains.  Side- 
bottom1  records  this  species. 

TBOCHAMMINA  8QUAMATA  Parte  u4  Jmm  (?)• 

There  are  several  specimens  attached  to  shell  fragments  which  are 
probably  this  species.  The  wall  is  made  of  sponge  spicules,  small 
angular  quartz  grains  and  fine,  nearly  white,  cement.  The  surface 
is  smoothly  finished.  Heron-Allen  and  Ear/land  record  this  species 
from  the  Eerimba  Archipelago,  speaking  of  it  as  "nearly  white  in 
color."  This  is  probably  the  same  species  as  theirs  from  that  region. 
Most  of  the  specimens  are  surrounded  by  a  considerable  amount  of 
amorphous  material. 

Genu  AMMOSPHAEROIDINA  Curiunan,  1910. 

AMMOSPHAKROINNA  SPHABBOlDINIfOXMIS  (H.  B.  Brady). 

Haplophragmium  sphaeroidiniformis  H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology, 

vol.  9,  1884,  p.  313. 
Ammosphaeroidina  sphaeroidiniformis  Gushman,  Bull.  71,  U.  8.  Nat.  Mob.,  pt.  1, 

1910,  p.  128,  fig.  202  (in  text). 

A  single  specimen,  evidently  this  species,  occurs  among  the 
mounted  material. 

i  BuIL 71, U.S. Nat. Mm., pt.  1,1910.  Uourn.  Roy.  lOor. 8oo^  1918,  p.  16. 


Digitized  by 


Google 


Ne.  2802.      FORAMINIFBRA  FROM  NBW  ZEALAND— CUBHMAN.  601 

Genu  NOURIA  Heron- Allen  and  Eariand,  1913. 

NOUIUA  POLYMOHPEqNOIDBS  Hona-Ata  sad  Barlaa*. 

Plate  75,  figs.  4,  5. 

Nouria  polymorphinoides  Heron- Allen  and  Earland,  Trans.  Zool.  Soc.,  London, 
vol.  20,  1915,  p.  376,  pi.  37,  figs.  1-15,  also  p.  615. 

Part  of  the  original  material  described  by  Heron-Allen  and  Earland 
came  from  this  same  station,  material  having  been  sent  them  by  Mr. 
Mestayer. 

There  are  four  specimens  of  this  very  interesting  species  in  the 
mounted  material  which  I  have. 

Family  TEXTULARIIDAE. 
Subfamily  Textularhnae. 

Genus  TEXTULARIA  Defrance,  1824. 

TEXTULARIA  8AGITTULA  Dotaaea. 

Textularia  sagittula  Deprance,  Chapman,  Trans.  New  Zealand  Instit.,  vol.  38, 
1905,  p.  87.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 1884,  p.  361, 
pi.  42,  figs.  17, 18.— Cushmak,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  2, 1911,  p.  5,  figs. 
2-5  (in  text). 

There  are  four  specimens  of  the  typical  form  of  this  species,  very 
close  to  that  figured  by  Brady '.  These  are  elongate  and  increase 
but  little  in  width  as  new  chambers  are  added. 

TEXTULARIA  SAGITTULA  Defiranee,  w.  FISTULOSA  H.  B.  Brady. 

Textuktria  tagittula  Drprancb,  var.  fistulom  H.  B.  Brady,  1884,  Rep.  Voy.  Chal- 
lenger, Zoology,  vol.  9,  1884,  p.  362,  pi.  18,  figs.  19-22.— Chapman,  Trans. 
New  Zealand  Instit.,  vol.  38,  1905,  p.  87,  pi.  3,  fig.  4. 

There  are  five  specimens  apparently  representing  this  variety  de- 
scribed by  Brady,  mounted  on  the  slide.  Chapman  records  it  from 
off  Great  Barrier  Island,  in  110  fathoms. 

TEXTULARIA  SAGrTTULA  Defranee,  Tar.  ATRATA  Cabman. 

Textularia  sagittula  Defranoe,  var.  atrata  Cushman,  Bull.  71,  U.  S.  Nat.  Mus., 
pt.  2, 1911,  p.  7,  figs.  2-5  (in  text). 

There  are  three  specimens  which  have  the  characters  of  this  variety, 
which  I  described  from  the  North  Pacific.  The  sutures  are  covered 
with  a  dark-colored  material,  which  forms  a  central  band  in  addition. 

TEXTULARIA  RUOOSA  (B«MB.) 

Plecanium  rugomm  Rsuss,  Sitz.  Akad.  Wise.  Wien,  vol.  59,  1869,  p.  453,  pi.  1, 

figs.  3o-6. 
Textularia  rugoea  H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p. 

363,  pi.  42,  figs.  23  and  24. 

There  are  several  specimens  in  different  stages  of  growth,  all  of 
which  probably  belong  to  this  species.    None  of  them,  however,  are 

«  Rep.  Voy.  OkaOmttr,  Zoology ,  toL  9, 1884,  pL  43,  fig .  17. 
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as  well  developed  as  the  elongate  specimen  figured  by  Brady  l,  which 
are  so  common  in  the  Philippine  region  farther  north.  Neither 
Chapman  nor  Sidebottom  record  this  species  from  this  region. 

TEXTULARIA  STRICT!  Outoaaa. 

Teztularia  stricta  Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  2,  1911,  p.  11,  fig.  13 
(in  text). — Sidebottom,  Journ.  Roy.  Micr.  Soc,  1918,  p.  20. 

There  are  several  specimens  which  are  apparently  the  same  as  the 
species  described  from  southern  Japan.  Sidebottom  has  recorded 
this  species  from  his  material  from  Australia,  and  has  suggested  that 
Chapman's  material  figured  from  Great  Barrier  Island,  New  Zealand, 
under  the  names  Spiroplecta  sagittula  (Def ranee),  and  S.  sagittula,  var. 
fistulosa  Brady  *  is  this  same  species.  This  material  from  New  Zea- 
land that  I  have  had  confirms  this  view.  The  largest  specimens  have 
between  30  and  40  chambers.  The  early  portion  suggests  a  spiro- 
plectine  condition,  and  although  the  other  chambers  can  not  be  made 
out,  the  specimens  are  apparently  microspheric. 

TEXTULARIA  GOMSU  Oawa— a  ■ 

Teztularia  sagittula  Defrance,  var.  Gotts,  K6ngi.  Svenak.  Vet.  Akad.  Handl., 

vol.  19,  No.  4,  1882,  pi.  5,  figB.  150-158. 
Teztularia  trochue  H.  B.  Brady  (part),  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 1884, 

p.  366,  pi.  43,  fig.  17  (not  15,  16,  18,  19);  pi.  44,  figs.  1-3  (not  T.  irocAtttd'Or- 

bigny). 
Teztularia  goiiii  Cushman,  Bull.  71,  U.  8.  Nat.  Mus.,  pt.  2,  1911,  p.  15,  fig.  24 

(in  text). 

There  are  several  specimens  on  the  slide  evidently  belonging  to 
this  species.  The  largest  of  these  is  very  close  to  the  figure  given  by 
Brady  *  which  he  refers  to  T.  trochus  d'Orbigny.  I  have  already 
called  attention  to  the  fact  that  this  is  not  the  same  as  D'Orbigny's 
species  from  the  Cretaceous.  This  is  apparently  a  species  of  the 
coral  reef  regions  in  the  Indo-Pacific.  Chapman  records  T.  trochus 
from  Great  Barrier  Island. 

TEXTULARIA  ABBBEVIATA  tfOrWgay. 

Textularia  abbreviata  d'Orbignt,  For.  Fobs.  Vienne,  1846,  p.  249,  pi.  15,  figs.  9-12 
(7-12).— H.  B.  Brady,  Parker,  and  Jones,  Trans.  Zool.  Soc.  London,  vol.  12 
1888,  p.  219,  pi.  42,  figs.  4,  5.— Cushman,  Boll.  71,  U.  S.  Nat.  Mus.,  pt  2, 1911, 
p.  14,  fig.  20  (in  text). 

There  are  a  few  specimens  evidently  belonging  to  this  species. 
They  are  somewhat  like  T.  conica,  but  are  much  more  compressed. 
Sidebottom  records  this  species  from  the  east  coast  of  Australia. 

>  CkaUmQ*  Report,  pL  43,  fig.  34. 

t  Chapman,  1906,  Trans.  N.  Zealand  Insttt.,  vol.  88, 1906,  p.  87,  pL  S,  fiff.  4. 

•  ChaUenem  Report,  pL  4t,  fig.  17. 
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TEXTULABIA  APEBTUBAU8  Coskraan. 

Textukeria  solita  (Schwager),  var.  inflate  Gofts,  Bull.  Mas.  Comp.  Z08I.,  vol.  29, 

1896,  p.  42,  pi.  5,  figs.  1-3. 
Texhdaria  apertvralu  Cushman,  Bull.  71,  U.  S.  Nat.  Mas.,  pt.  2,  1911,  p.  20, 

figs.  34-36. 

There  are  several  specimens  which  at  first  glance  might  be  as- 
signed to  T.  concava  Karrer,  but  in  the  largest  of  these  there  is  the 
characteristic  inflated  portion  with  high  chambers  and  a  divided 
aperture.  The  smaller,  younger  specimens  have  a  simple  aperture 
and  they  have  developed  only  to  the  stage  where  the  inflated  condi- 
tion is  beginning  to  be  apparent.  If  it  were  not  for  the  only  adult 
specimen  they  might  be  taken  for  T.  concava  var.  Tieterostoma  For- 
nasini.  Sidebottom  *  records  a  single  specimen  which  he  refers  to 
this  variety.  The  type  specimen  of  this  species  was  from  the  west 
coast  of  America,  recorded  by  Goes. 

Genoa  BIGENERINA  d'Orbigny,  1826. 

BIGENERINA  NODOSABIA  d'Orbigny. 

Bigenerina  nodosaria  d'Orbigny,  Ann.  Sci.  Nat.,  vol.  7,  1826,  p.  261,  pi.  11, 
figs.  9-11.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  369, 
pi.  44,  figs.  14-18.— Cushman,  BuU.  71,  U.  S.  Nat.  Mus.,  pt.  2,  1911,  p.  27, 
figs.  4fr-48  (in  text). 

There  are  two  specimens  of  this  typical  coral  reef  species.  Neither 
Chapman  nor  Sidebottom  record  this  from  this  region. 

Genu  BOLTVINA  d'Orbigny,  1889. 

BOUVINA  DILATATA  (?) 


There  are  several  specimens  which  may  be  referred  to  this  species, 
but  they  are  not  typical.  One  or  two  of  them  suggest  B.  robusta  of 
Brady  (especially  Challenger,  pi.  53,  fig.  7).  Others  are  more  like  B. 
dilatata.  Chapman  records  B.  robusta  from  off  Great  Barrier  Island 
and  mentions  that  these  specimens  are  smaller  than  usual  for  this 
species. 

BOUVINA  KARBEBIANA  H.  B.  Brady. 

Bolivina  karreriana  H.  B.  Braot,  Quart.  Joura.  Micr.  Sci.,  vol.  21, 1881,  p.  68; 
Rep.  Voy.  Challenger,  Zoology,  vol.  9, 1884,  p.  424,  pi.  63,  figs.  19-21.— Cush- 
man,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  2, 1911,  p.  40,  fi%.  66  (in  text). 

There  are  on  the  slide  seven  very  typical  specimens.  This  species 
is  recorded  by  Chapman  from  off  Great  Barrier  Island,  and  Sidebot- 
tom, from  the  east  coast  of  Australia.  It  is  one  of  the  characteristic 
species  from  the  Indo-Pacific  region. 

i  Joorn.  Boy.  Micr.  Boo.,  1918,  p.  20. 
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BOUYINA  NOBHJB  tilth  ■■ 

BoHvina  nobiUi  Hamtkb*,  Magy.  kir.  I6ldt.  int.  evkonyve,  toI.  4, 1875  (1876), 
p.  56,  pi.  15,  fig.  4;  Mitth.  Jahrb.  Ung.  geol.  Anstalt,  rol.  4, 1875  (1881),  p.  85, 
pi.  15,  fig.  4.— H.  B.  Brady,  Rep.  Voy.  OuOmger,  Zoology,  voL  9, 1884,  p. 
424,  pi.  53,  figs.  14, 15.— Cushman,  Bull.  71,  U.  8.  Nat.  Mus.,  pi.  2, 1911,  p.  89, 
fig.  64  (in  text). 

There  are  two  specimens  that  are  evidently  this  species,  although 
the  recent  material  is  referred  by  Brady  to  this  species  of  Hantken 
from  fossil  beds  of  Hungary.  It  may  be  questionable  whether  this 
reference  is  correct.  All  the  records  for  the  recent  occurrence  of  the 
species  seem  to  be  limited  closely  to  the  Indo-Pacific  region,  and  it 
seems  likely  that  the  recent  form  is  a  valid  species. 

Genoa  VALVUUNA  oTOrblgny,  1826. 

YALVUUNA  FUSCA  (WBHmmob). 

Rotalina  fusca  Williamson,  Rec.  Foram.  Great  Britain,  1858,  p.  55,  pi.  5,  figs. 
114, 115. 

Valvulinafu$ea  M.  Sara,  Vid.  Selsk.  Forh.,  1868,  p.  249.— H.  B.  Bradt,  Rep. 
Voy.  Challenger,  Zoology,  vol.  9, 1884,  p.  392,  pi.  49,  figs.  13,  14.— Cushman, 
Bull.  71,  U.  8.  Nat.  Mas.,  pt  2, 1911,  p.  59,  fig*.  94-95  (in  tat). 

There  is  a  single  specimen  which  may  be  referred  to  this  species. 

The  chambers,  however,  are  more  inflated  and  distinct  from  one 

another,  as  characteristic  of  the  species  elsewhere.    It  may  not 

belong  here. 

Genoa  GAUDRYINA  <TOrM*ny,  1889. 


GAUDRYINA  qUADftANGUULRIS  1 

Oaudryina  quadran^ulwris  Baoq,  Proc.  U.  8.  Nat  Mus.,  vol.  34, 1908,  p.  133,  pi. 
5,  fig.  1.— Cushman,  Bull.  71,  U.  8.  Nat.  Mus.,  pt.  2, 1911,  p.  64,  fig.  103  (in 
text). 

A  single  specimen  seems  very  characteristic  of  this  species  de- 
scribed by  Bagg  from  the  Hawaiian  Islands.  It  is  very  close  to  the 
specimen  I  have  figured.1 

GAUDRYINA  TRIANGULARIS  Cuba**. 

Oaudryina  triangularis  Cushman,  Bull.  71,  U.  8.  Nat.  Mus.,  pt.  2,  1911,  p.  65, 
figB.  103-104  (in  text). 

Numerous  specimens  are  close  to  this  species  described  from  the 
Hawaiian  Islands.  They  are  perhaps  more  regular  in  form  than  the 
figured  specimens,  and  are  close  to  those  given  by  Brady  as  O.  rugasa. 

Genoa  CLAVULINA  d'Orblgny,  1826. 
CLAYUUNA  c£  COMMUNIS  tfOrMgay. 

There  are  two  specimens  mounted  which  apparently  may  belong 
to  this  species.  They  are  elongate,  tapering,  widest  at  the  aper- 
tural  end;  the  initial  portion  is  somewhat  angular  and  not  in  the 

i  BuIL  71,  U.  8.  Nat.  Mas.,  pt  2,  Ml,  p.  66,  fig.  10* 
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same  line  as  the  later  chambers.    They  are  not  closely  like  any  of 
the  figures  given  by  Brady  in  the  Challenger  report. 

CLAVUUNA  BRADY!  CMfc-i, 

Clavuttna  qjUndrica  H.  B.  Brady  (not  C.  cylindrica  d'Orbigny,  1826),  Rep.  Voy. 

Challenger,  Zoology,  vol.  9,  1884,  p.  396,  pi.  48,  figB.  32-38. 
Clavulvna  $oldanii  Chapman,  Trans.  New  Zealand  Instit.,  vol.  38,  1905,  p.  88. 
ClavuUna  bradyi  Cushman,  Bull.  71,  U.  8.  Nat.  Mub.,  pt.  2,  1911,  p.  73,  figs. 

U&-119  (in  text). 

There  are  four  specimens  which  are  very  evidently  this  species. 
Chapman  records  it  from  off  Great  Barrier  Island,  and  our  specimens 
show  an  exserted  aperture  very  much  like  that  shown  by  Brady  in 
the  Challenger  report,  but  more  strongly  marked.  The  neck  itself, 
however,  has  a  definite  labyrinthic  opening,  except  for  the  smallest 
specimens,  which  are  valvuline.  I,  however,  do  not  think  that  all 
specimens  referred  to  HaplosHche  sddanii  and  H.  dubia  should 
belong  to  Cbwvlina,  for  in  the  Philippine  region  especially  the  two 
are  very  distinct.  Haplostiche  has  no  elongate  aperture,  and  the 
labyrinthic  opening  is  much  more  complex  than  in  this  species. 

Subfamily  Bulimininae. 

Gems  BULIMINA  d'Orbigny,  1826. 

BULIMINA  OVATA  d'Orbigny. 

BvXimina  ovata  d'Orbigny,  For.  Fobs.  Vienne,  1846,  p.  185,  pi.  11,  figs.  13, 14.— 
H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  400,  pi.  50,  figs. 
13a,  6.— Oushman,  Bull.  71,  U.  8.  Nat.  Mub.,  pt.  2, 1911,  p.  77,  fig.  125  (in  text). 

There  are  a  few  specimens  of  this  species  on  the  slide. 

BUUMINA  PYBULA  tfOrMfay. 

Bulimina  pyrula  d'Orbiont,  For.  Foss.  Vienne,  1846,  p.  184,  pi.  11,  figs.  9, 10.— 
H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  399,  pi.  50,  figs. 
7-10.— Cushman,  Bull.  71,  U.  S.  Nat.  Mub.,  pt.  2, 1911,  p.  78,  fig.  126  (in  text). 

Specimens  like  those  figured  by  Brady  occur  in  the  material. 

BUUMINA  MABGINATA  d*Orblfny. 

Bulimina  marginata  d'Orbigny,  Ann.  Sci.  Nat.,  vol.  7, 1826,  p.  269,  No.  4,  pi.  12, 
figs.  10-12.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 1884,  p.  405, 
pi.  51,  figB.  3-5.— Cushman,  Bull.  71,  U.  S.  Nat.  Mub.,  pt.  2,  1911,  pf  83,  fig. 
136  (in  text). 

This  seems  to  be  the  most  common  species  of  the  material,  and  the 
specimens  are  very  characteristic  for  the  most  part.  Some  of  them, 
however,  have  spines  at  the  base  which  make  them  tend  toward 
B.  aculeata  in  this  respect.  No  typical  acukata  were  found,  how- 
ever. Sidebottom  records  all  three  of  these  species,  and  Chapman 
records  B.  pyrula  and  B.  marginata;  the  latter  is  abundant  off  Great 
Barrier  Island. 
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Genus  BULIMINELLA  Cushman,  1911. 

BUUMINELLA  BLEGANTISSIMA  d>OrMftBy. 

Bulimindla  elegantissima  d'Obbiont,  Foram.  Amer.  Merid.,  1839,  p.  51,  pi.  7V 
figB.  13, 14.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  402 , 
pi.  50,  figs.  20-22.— Sidbbottom,  Journ.  Roy.  Micr.  Soc.,  1918,  pt.  2,  p.  122. 

There  are  three  specimens  of  this  very  definite  species.  Brady 
mentions  in  the  OhaUenger  report  this  species  from  Australia  and  the 
South  Pacific  and  that  it  is  widely  scattered  elsewhere.  Chapman 
does  not  record  it  from  Great  Barrier  Island,  but  Sidebottom  records 
a  single  specimen  from  the  east  coast  of  Australia.  All  specimens 
are  typical  rather  than  like  the  variety  described  by  Sidebottom. 
Genu  VIRGULINA  d'Orblgny,  1826. 

YKGULINA  SUBSQUAMOSA  Bgger. 

Vvrgulina  subsquamosa  Eoger,  Neues  Jahrb.,  1857,  p.  295,  pi.  12,  figs.  19-21. — 
H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  415,  pi.  52,  figB. 
9-11.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  2,  1911,  p.  92,  figB.  145-146 
(in  text). 

There  are  four  specimens  on  the  slide  which  are  very  close  to  the 
figures  of  this  species  given  by  Brady,1  but  not  like  the  other  figures 
given.  It  may  be  possible  that  Brady  has  several  species  under 
this  one  name.  In  the  OhaUenger  report  Brady  mentions  that  the 
finest  specimens  of  this  species  occur  amongst  the  islands  of  the 
Pacific,  and  it  is  quite  probable  that  these  specimens  from  New 
Zealand  represent  one  of  the  species  which  Brady  refers  to.  These 
range  from  Tahiti  to  the  south  coast  of  Japan,  which  is  the  range 
of  so  many  of  these  species  found  in  the  Philippines,  and  southward 
to  Australia. 

Subfamily  Cassidulininae. 

Genus  CASSIDULINA  d'Orbigny,  1826. 

CASSmUUNA  SUBGLOBOSA  H.  B.  Brady. 

Cassidulina  subglobosa  H.  B.  Brady,  Quart.  Joum.  Micr.  Sci.,  vol.  21,  1881,  p. 
60;  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  430,  pi.  54,  figs.  17,  a-c— 
Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  2,  1911,  p.  98,  fig.  152  (in  text). 

Characteristic  specimens  of  this  species  are  on  the  slides.  It  is 
characteristic  of  deeper  waters  in  most  of  the  oceans,  this  being 
rathe*  less  than  the  usual  depth  for  its  occurrence.  Both  Chapman 
and  Sidebottom  record  this  species  in  their  papers. 

CASSIDULINA  BRADYI  Norman. 

Cassidulina  bradyi  (Norman,  MS.)  Wrioht,  Proc.  Belfast  Nat.  Field  Club,  A  pp., 
1880,  p.  152— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p. 
431,  pi.  54,  figs.  6-10.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  2,  1911,  p.  99, 
fig.  153  (in  text). 

There  are  several  fine  specimens  which  can  be  referred  to  this 
species.    There  seems,  however,  to  be  a  distinction  between  the 

>  OhaUenger  Report,  pi.  M,  fig.  0. 
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species  found  in  the  South  Pacific  and  those  in  the  North  Atlantic. 
All  these  New  Zealand  specimens  are  much  compressed,  and,  except 
that  the  adult  ones  are  somewhat  elongate,  are  of  the  type  figured 
by  Brady.1  Sidebottom  and  Chapman  both  record  this  species, 
and  it  is  possible  that  the  compressed  Pacific  form  should  be  dis- 
tinguished from  the  more  inflated  Atlantic  one. 

Genus  EHRENBERGINA  Reuse,  1860. 

EHSENBEHGINA  SERRATA  Reus,  Tartety. 

There  are  several  mounted  specimens  in  the  collection  which  are 
uniform  in  character.  They  are  much  more  compressed  than  is 
generally  the  case  in  this  species,  and  the  center  portion  where  the 
angles  of  the  sutures  come  together  instead  of  being  angled  and  pro- 
jected is  flattened.-  This  is  constant  in  all  the  specimens  and  may 
represent  a  distinct  variety  of  the  species.  Sidebottom  records 
this  species  from  Australia,  but  makes  no  mention  of  any  peculiarity 
of  this  sort. 

Family  LAGENIDAE. 

Subfamily  Lageninae. 

Genus  LAGENA  Walker  and  Boys,  1784. 

LAGENA  GLOBOSA  (Moategs). 

Vermiculum  globosum  Montagu,  Test.  Brit.,  1803,  p.  523. 

Lagena  globom  Brown,  Illus.  Rec,  Conch.  Great  Britain  and  Ireland,  ed.  1, 
1827,  pk  1,  fig.  37.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 1884, 
p.  452,  pi.  56,  figs.  1-3.— Cushman,  Bull.  71,  U.  S.  Nat.  Mua.,  pt.  3,  1913,  p.  3, 
pi.  4,  fig.  2.-— Sidebottom,  Journ.  Roy.  Micr.  Soc.,  1918,  p.  129. 

There  are  several  specimens  of  this  common  species,  showing 
little  variation  except  in  the  thickness  of  the  test. 

LAGENA  LAEVIS  (Montagu). 

Vermiculum  laeve  Montagu,  Test.  Brit.,  1803,  p.  524. 

Lagena  laevis  Williamson,  Ann.  Mag.  Nat.  Hist.,  ser.  2,  voL  1,  1848,  p.  12,  pi.  1, 
figs.  1,  2.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  466.— 
Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  3, 1913,  p.  5,  pi.  1,  fig.  3;  pi.  38,  fig.  6.— 
Sidebottom,  Journ.  Roy.  Micr.  Soc,  1918,  p.  130. 

A  single  specimen,  nearly  spherical  in  shape,  evidently  belongs 
here. 

LAGENA  LAEVIGATA  {Ream). 

Fissurina  laevigata  Reuss,  Denkschr.  Akad.  Wiss.  Wien,  vol.  1,  1849,  p.  366, 
pi.  46,  fig.  1. 

Lagena  laevigata  Tebbigl,  Atti  Accad.  Pont.  Nuovi  Lincei,  voj.  33,  1880,p.  177, 
pi.  1,  fig.  6.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 1884,  p.  473, 
pi.  114,  figs.  8a,  &.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  3, 1913,  p.  7,  pi.  2, 
fi%.  1.— SmBBorroM,  Journ.  Roy.  Micr.  Soc,  1918,  p.  130. 

There  are  several  specimens  of  this  species,  very  close  to  the  form 
which  I  have  figured.1 

>  Cta0mprB«part,pLM,flf.lO.        •  Bull.  71,  U.  8.  Nat.  Mum.,  pt.  8, 191S,  p.  7,  pi.  2,  fig .  1. 


Digitized  by 


Google 


608  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  WW.M. 

LAGENA  KLONGATA  (Kfcwbtfg). 

MMola  elongate  Ehrrnbbro,  Bar.  preuss.  Akad.  Win.  Berlin,  1844,  p.  274;  18459 
p.  371. 

Lagena  elongate  Tatb  and  Blake,  Yorkshire  lias,  1876,  p.  454,  pi.  18,  figs.  9, 
9a.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  467,  pi.  56, 
fig.  29.— Chapman,  Trans.  New  Zealand  Instit.,  vol.  38, 1905,  p.  91.— Cushmav, 
Bull.  71,  U.  S.  Nat.  Mus.,  pt.  3,  1913,  p.  12,  pi.  1,  fig.  5.— Sidsbottom,  Journ. 
Roy.  Micr.  Soc.,  1918,  p.  130. 

There  are  two  specimens  of  this  species,  very  elongate  in  form, 
and  they  hare  a  definite  phialine  lip. 

LAGENA  APICULATA  (Bmm). 

Oolina  apiculate  Rbuss,  in  Haidinger'e  Nat.  Abhandl.,  vol.  4, 1850,  p.  22,  pi.  1, 
fig.l. 

Lagena  apictUate  Rbuss,  Sitz.  Akad.  Wise.  Wien,  vol  46,  1862  (1863),  p.  319, 
pi.  1,  figs.  4-8,  10,  11.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 
1884,  p.  453,  pi.  56.  figs.  4, 15-18.— Cushman,  Bull.  71,  U.  8.  Nat.  Mus.,  pt  8, 
1913,  p.  13.— SiDEBorroif,  Journ.  Roy.  Micr.  Soc.,  1918,  p.  129. 

There  are  several  specimens  showing  very  little  variation. 

LAGENA  HISPIDA 


Lagena  hispida  Rbuss,  Zeitschr.  deutsch.  geol.  Gee.,  vol.  10,  1858,  p.  43;  Sitz. 
Akad.  Wiss.  Wien.,  vol.  46,  1863,  p.  335,  pi.  6,  figs.  77-79.— H.  B.  Brady,  Rep. 
Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  459,  pi.  57,  figs.  1-4.— Chapman, 
Trans.  New  Zealand  Instit.,  vol.  38,  1905,  p.  91.— Cushman,  Bull.  71,  TJ.  S.  Nat. 
Mus.,  pt.  3,  1913,  p.  13,  pi.  4,  figs.  4,  5;  pi.  5,  fig.  1.— Sidbbottom,  Journ. 
Roy.  Micr.  Soc.,  1918,  p.  130. 

There  are  numerous  specimens,  all  of  one  form,  with  a  nearly 
spherical  chamber;  neck  slender,  exceeding  the  diameter  of  the 
test;  somewhat  similar  to  Challenger  (pi.  57,  fig.  2). 

LAGENA  SQUAMOSA  (Moatagn). 

Vermiculum  squamosum  Montagu,  Test.  Brit.,  1803,  p.  526,  pi.  14,  fig.  2. 
Lagena  squamosa  Brown,  111.  Rec.  Conch.  Great  Britain,  1827,  pi.  1,  fig.  32.— 

H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  471,  pi.  58,  figs. 

28-31.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  3,  1913,  p.  16,  pi.  6,  fig.  1. 

This  species  seems  to  be  much  more  common  than  the  following 
one,  and  can  easily  be  distinguished  from  it  by  its  ornamentation, 
even  although  of  similar  size. 

LAGENA  HEXAGONA  (Wttttamra). 

BntoBolenia  aquamoea  Montagu,  var.  hexagona  Williamson,  Ann.  Mag.  Nat. 

Hist.,  ser.  2,  vol.  1,  1848,  p.  20,  pi.  2,  fig.  23. 
Lagena  hexagona  Slddall,  Gat.  Brit.  Rec.  For.,  1879,  p.  6.— H.  B.  Brady,  Rep. 

Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  472,  pi.  58,  figs.  32,  33.— Chapman, 

Trans.  New  Zealand  Instit,  vol.  38, 1905,  p.  92.— Cushman,  BulL  71,  U.  S.  Nat. 

Mus.,  pt.  3, 1913,  p.  17,  pi.  6,  figs.  2,  3.— Sidebottom,  Journ.  Roy.  Micr.  Soc., 

1918,  p.  130. 

There  are  several  specimens  of  very  constant  size  and  shape. 
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LAGENA  STRIATA  (fOiMgny). 

Oolina  striata  d'Orbigny,  Foram.  Amer.  Mend.,  1839,  p.  21,  pi.  5,  fig.  12. 
Lagena  striata  Reuss,  Sitz.  Akad.  Wise.  Wien,  vol.  46,  pt.  1,  1862,  (1863)  p.  327, 
pi.  3,  figs.  44, 45;  pi.  4,  figs.  46,  47.— H.  B.  Beady,  Rep.  Voy.  Challenger,  Zoology, 
vol.  9,  1884,  p.  460,  pi.  57,  figs.  22,  24.— Ohapman,  Trans.  New  Zealand  Instit., 
vol  38,  1905,  p.  91.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  3,  1913,  p.  19, 
pi.  7,  figs.  4,  5.— Sidebottom,  Joum.  Roy.  Micr.  Soc.,  1918,  p.  130. 
There  are  numerous  specimens  of  the  usual  form,  which  has  a 
spherical  or  slightly  elongate  body,  with  a  oonical  tapering  neck, 
sometimes  with  the  striae  continued  out  on  to  it,  often  in  a  spiral 
form.    They  are  very  common  in  the  material. 

LAGENA  DESMOPHOBA  RjiMr-Jonea. 

Lagena  vulgaris  Williamson,  var.  desmophora  Rtmbb-Jones,  Trans.  Linn.  Soc. 

London,  vol.  30,  1872,  p.  54,  pi.  19,  figs.  23,  24. 
Lagena  desmophora  H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884, 

p.  468,  pi.  58,  figs.  42,  43.— Oushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  3,  1913, 

p.  27,  pi.  12,  fig.  5;  pi.  13,  fig.  3. 

There  is  a  single  specimen  which  apparently  belongs  to  this  species. 
It  is  very  close  to  the  specimen  figured  by  Chapman/  as  L.  quad- 
ralata  Brady.  Rymer-Jones  describes  this  species  from  off  Java,  and 
Sidebottom's  records  are  from  the  southwest  Pacific. 

LAGENA  SULCATA  (Walker  and  Jacob). 

Serpula  (Lagena)  sulcata  Walker  and  Jacob,  Adams'  Essays,  Kanmacher's  ed., 
1798,  p.  634,  pi.  14,  fig.  5. 

Lagena  sulcata  Parker  and  Jones,  Philos.  Trans.,  vol.  155,  1865,  p.  351. —  H.  B. 
Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 1884,  p.  462,  pi.  57,  figs.  23,  26, 
33,  34. — Chapman,  Trans.  New  Zealand  Instit.,  vol.  38, 1905,  p.  91. — Cushman, 
Bull.  71,  U.  S.  Nat.  Mus.,  pt.  3,  1913,  p.  22,  pi.  9,  fig.  2.— Sidbbottom,  Joum . 
Roy.  Micr.  Soc.,  1918,  p.  130. 

There  are  a  few  very  typical  specimens;  the  body  spherical  and 
the  neck  tapering  conical,  costae  of  the  surface  continued  lengthwise 
on  the  neck. 

LAGENA  SULCATA  (Walker  aad  Jacob)  Tar.  APICULATA  Coalman. 

Lagena  sulcata,  apiculate  forms,  H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology, 
vol.  9,  1884,  pi.  58,  figs.  4,  17  (?).— Sidebottom,  Joum.  Roy.  Micr.  Soc.,  1918, 
p.  130. 

Lagena  sulcata  (Walker  and  Jacob)  var.  apiculata  Cushman,  Bull.  71,  U.  S. 
Nat.  Mus.,  pt.  3, 1913,  p.  23,  pi.  9,  figs.  3, 4. 

Numerous  specimens  occur  with  the  apical  end  spinose,  very 
similar  to  the  type  in  Bulletin  71  (pt.  3,  pi.  9,  fig.  3). 

i  Joum.  Linn.  Soc.  ZooL,  voL  30, 1910,  pL  55,  fig.  10. 
115690— 19— Proc.N.M.vol.56 39 
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LAGBNA  ACCTIOOSTA  Imh. 

Lagena  acuticosta  Rsuss,  Sitz.  Akad.  Wiss.  Wien,  vol.  44,  pt.  1,  1861  (1862),  p. 
305,  pi.  1,  fig.  4.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884, 
p.  464,  pi.  57,  figs.  31,  32;  pi.  58,  fig8.  20  (?),  21.— Cushman,  Bull.  71,  U.  8. 
Nat.  Mus.,  pt.  3, 1913,  p.  23,  pi.  8,  figs  9, 10;  pi.  23,  fig.  2. 

Two  specimens  occur  which  are  very  typical. 

LAGENA  SEM1STMATA 


Lagena  striata,  var.  semistriata  Williamson,  Ann.  Mag.  Nat.  Hist.,  ser.  2,  vol.  1, 

1884,  p.  14,  pi.  1,  figB.  9, 10. 
Lagena  semistriata  Jones  and  Parker,  Honogr.  Foram.  Crag.,  1866,  p.  34,  pi.  4, 

fig.  6.—H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 1884,  p.  465,  pi.  57, 

figs.  14,  16,  17. 

There  are  six  specimens  of  this  species  on  the  slide,  very  constant 
in  their  character,  and  close  to  Challenger  (pi.  57,  fig.  14). 

LAGENA  MARGINATA  (Walker  ami  Baya). 

SerpuXa  {Lagena)  marginata  Walker  and  Boys,  Test.  Min.,  1784,  p.  2,  pi.  1,  fig.  7. 

Lagena  marginata  Brown,  111  us.  Conch.  Great  Britain,  1827,  pi.  1,  figs.  30, 
aL—H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  476,  pi.  59, 
figs.  21-23.--CU8HMAN,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  3,  1913,  p.  37,  pi.  22, 
figs.  1-7. — Sidebottom,  Journ.  Roy.  Micr.  Soc.,  1918,  p.  130. 

There  is  a  single  specimen  with  a  wide  keel. 

LAGENA  ORBIGNYANA  (Saguaua). 

Entosolenia  marginata  Williamson  (part)  (not  L.  marginata  (Walker  and 
Boys)  ),  Rec.  Foram.  Great  Britain,  1858,  p.  9,  pi.  1,  figB.  19,  20. 

Fissurina  orbignyana  Seguenza,  Foram.  monotal.  Mioc.  Messina,  1862,  p.  66, 
pi.  2,  figB.  24,  26. 

Lagena  orbignyana  H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884, 
p.  484,  pi.  59,  figB.  1,  18,  24,  26.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  3, 
1913,  p.  42t  pi.  19,  fig.  1.— Sidebottom,  Journ.  Roy.  Micr.  Soc,  1918,  p.  131. 

This  occurs,  as  usual,  in  several  forms.    Two  of  the  commoner 
forms  are  those  figured  by  Sidebottom *  and  by  Cushman.3 

Subfamily  Nodosariinab. 
Genus  NODOSARIA  Lamarck,  1812. 

NODOSABIA  (GLANDUUNA)  LAEVIGATA  d'Orbfcay. 

Nodosaria  (Glandulina)  laevigata  d'Orbigny,  Ann.  Sci.  Nat.,  vol.  7, 1826,  p.  252, 
pi.  10,  figB.  1-3.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884, 
p.  490,  pi.  61,  figs.  20-22.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  3,  1913, 
p.  47,  pi.  24,  figs.  1,  2.— Sidebottom..  Journ.  Roy.  Micr.  Soc,  1918,  p.  131. 

Several  specimens  occur  and  are  very  typical  in  all  their  char- 
acters. 

» Journ.  Quekett  Micr.  Club,  vol.  12, 1913,  pi.  17,  fig.  10. 
*  Bull.  71,  U.  8.  Nat.  Mus.,  pt.  3, 1913,  pi.  19,  fig.  1. 
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NODOSARIA  PYBULA  d'Orblgnjr. 

Nodosaria  pyrula  d'Orbigny,  Ann.  Sci.  Nat.,  vol.  7,  1826,  p.  253,  No.  13.— 
H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  497,  pi.  62,  figs. 
MM2.— Oushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  3,  1913,  p.  49,  pi.  26,  figs. 
1-3. — Sidbbottom,  Journ.  Roy.  Micr.  Soc,  1918,  p.  132. 

There  are  several  specimens  of  this  species  which  show  the  pro- 
looulum  of  the  form  which  I  have  figured.1 

NODOSARIA  PROXIMA  SDvMfcL 

Nodosaria  proxima  Silvestri,  Atti  Accad.  Gioenia,  Catania,  ser.  3,  vol.  7,  1872, 
p.  63,  pi.  6,  figs.  13&-147.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 
1884,  p.  511,  pi.  64,  fig.  15.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  3,  1913„ 
p.  52. 

There  are  two  specimens,  each  formed  of  two  chambers,  in  general 
like  those  figured  for  this  species,  but  with  the  costae  more  prominent 
than  those  figured  by  Brady.  In  general  form  and  character,  the 
specimens  are  close  to  those  figured  by  Silvestri. 


NODOSARIA  RADICULA  (Ltaaeoi). 

Nautilus  radicula  Linnaeus,  Syst.  Nat.,  ed.  12, 1767,  pp.  1164,  285. 

Nodosaria  radicula  d'Orbigny,  Ann.  Sci.  Nat.,  vol.  7, 1826,  p.  252,  No.  3.— H.  B. 
Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  495,  pi.  61,  figB.  2&-31.— 
Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  3,  1913,  p.  52.-^idebottom,  Journ. 
Roy.  Micr.  Soc,  1918,  p.  131,  pi.  3,  figs.  23-25. 

A  single  specimen  in  the  material  is  very  close  to  this  species,  as 
figured  by  Brady,  but  lacks  the  apical  spine. 

NODOSARIA  SOLUTA  (Reus). 

Dentalina  soluta  Re  use,  Zeitschr.  deutsch.  geol.  Gee.,  vol.  3,  1851,  p.  60,  pi.  3, 
figs.  4a,  ft. 

Nodosaria  soluta  Bornemann,  Zeitschr.  deutsch.  geol.  Gee.,  vol.  7,  1855,  p.  322, 
pi.  12,  fig.  12.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884, 
p.  503,  pi.  62,  figs.  13-16;  pi.  64,  fig.  28.— Chapman,  Trans.  New  Zealand  Instit., 
vol.  38,  1905,  p.  93.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  3,  1913,  p.  53, 
pi.  26,  figs.  9-11.— Sidbbottom,  Journ.  Roy.  Micr.  Soc,  1918,  p.  133. 

There  are  a  few  rather  immature  specimens  which  can  be  referred 
to  this  species,  but  they  are  not  typical. 

NODOSARIA  COMMUNIS  d'Orbigny. 

Nodosaria  (Dentalina)  communis  d'Orbigny,  Ann.  Sci.  Nat.,  vol.  7,  1826,  p.  254, 
No.  35. 

Dentalina  communis  d'Orbigny,  Mem.  Soc.  Geol.  France,  vol.  4,  1840,  p.  13, 
pl.  1,  fig.  4. 

Nodosaria  communis  Reuss,  Verst.  Bohm.  Kreid.,  pt.  1,  1845,  p.  28,  pl.  12, 
&g.  21.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  504, 
pl.  62,  figs.  19-22.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  3,  1913,  p.  54, 
pl.  28,  figs.  1,  2.— Sidebottom,  Journ.  Roy.  Micr.  Soc,  1918,  p.  133. 

Specimens  comparable  to  those  figured  by  Brady  are  not  uncom- 
mon. 

1  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  3, 1913,  pl.  26,  fig.  2. 
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NODOSARIA  FILIFORMIS  (TOrMtfaj. 

Nodosaria  filiformis  d'Orbiony,  Ann.  Sci.  Nat.,  vol.  7,  1826,  p.  253,  No.  14.— 
H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  500,  pi.  63,  figs. 
3-5.— Chapman,  Trans.  New  Zealand  Instit.,vol.  38, 1905,  p.  93,  pi.  3,  fig.  5.— 
Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  3,  1913,  p.  55,  pi.  27,  figs.  1-4.— Side- 
bottom,  Journ.  Roy.  Micr.  Soc.,  1918,  p.  133. 

One  specimen,  very  close  to  that  which  I  have  figured,1  occurs, 
but  there  are  other  specimens  which  show  the  proloculum  similar 
to  that  of  N.  pyrvla,  but  the  chambers  close  set  or  oblique.  These 
may  be  possibly  microspheric  and  megalospherio  forms  of  the  same 
species,  as  the  latter  chambers  are  very  similar. 

NODOSARIA  SOEMEBI  (Neotfebom). 

Dentalina  roemcri  Neugeborbn,  Denkschr.  Akad.  Wiss.  Wien,  vol.  12,  1856, 

p.  82,  pi.  2,  figB.  ia-17. 
Nodosaria  roemeri  Rbuss,  Sitz.  Akad.  Wiss.  Wien,  vol.  62,  1870,  p.  475.— H.  B. 

Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  506,  pi.  63,  fig.  1.— 

Chapman,  Trans.  New  Zealand  Instit.,  vol.  38,  1905,  p.  94.— Cushman,  Bull. 

71,  U.  S.  Nat.  Mus.,  pt.  3,  1913,  p.  55,  pi.  24,  figs.  4-6.— Sidbbottom,  Journ. 

Roy.  Micr.  Soc.,  1918,  p.  134. 

Very  typical  specimens  occur,  similar  to  that  figured  by  Brady. 

NODOSARIA  CONSOBBINA  (d'OibifMj),  rmr.  EMACIATA  (Reus). 

Dentalina  emaciata  Rbuss,  Zeitschr.  deutech.  geol.  Ges.,  vol.  3,  1851,  p.  63, 
pi.  3,  fig.  9. 

Nodosaria  (D.)  consobrina,  var.  emaciata  Rbuss,  Denkschr.  Akad.  Wiss.  Wien, 
vol.  25,  1865,  p.  132,  pi.  2,  figs.  12,  13.— H.  B.  Brady,  Rep.  Voy.  Challenger, 
Zoology,  vol.  9,  1884,  p.  502,  pi.  62,  figs.  25,  26.— Chapman,  Trans.  New  Zeal- 
and Instit.,  vol.  38,  1905,  p.  93.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  3, 
1913,  p.  56,  pi.  27,  fig.  9. 

Numerous  specimens  occur,  similar  to  those  figured  in  the  Chal- 
lenger report. 

NODOSARIA  MUCRONATA  (Nengeboren). 

Nodosaria  (Dentalina)  obliqua  d'Orbigny,  Ann.  Sci.  Nat.,  vol.  7,  1826,  p.  254, 
No.  36. 

Dentalina  mucronaia  Neuoeborbn,  Denkschr.  Akad.  Wiss.  Wien,  vol.  12, 
1856,  p.  83,  pi.  3,  figs.  8-11. 

Nodosaria  mucronaia  Rbuss,  Sitz.  Akad.  Wiss.  Wien,  vol.  62,  1870,  p.  475,  No. 
30.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  506,  pi.  62, 
figs.  27-31.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  3,  1913,  p.  56,  pi.  24, 
fig.  3;  pi.  25,  fig.  2;  pi.  27,  figs.  5-7;  pi.  35,  fig.  6.— SroBBOTTOM,  Journ.  Roy. 
Micr.  Soc.,  1918,  p.  134. 

There  are  several  specimens  evidently  this  species,  with  both 
apical  and  apertural  ends  acute,  and  the  chambers  overlapping  to 
form  the  smooth  surface. 

*  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  3, 1913,  pi.  27,  figs.  1-2. 
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NODOSARIA  SCALARIS  (Batsch). 

Nautilus  (Orthoceras)  scalaris  Batsch,  Conch,  des  Seeeandee,  1791,  No.  4,  pi.  2, 
figs.  4a,  b. 

Nodosaria  scalaris  Parker  and  Jones,  Philos.  Trans.,  vol.  155,  1865,  p.  340, 
pi.  16,  figs.  2a,  b,  c— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 
1884,  p.  510,  pi.  63,  figs.  28-31.— Cubhman,  Bull.  71,  U.  S.  Nat.  Mus,,  pt.  3, 
1913,  p.  58,  pi.  24,  fig.  7.— Sidebottom,  Journ.  Roy.  Micr.  Soc.,  1918,  p.  134. 

Two  forms  occur — one  with  the  apical  spine  as  figured  by  Brady  * 
the  other  with  the  apical  spine  wanting,  and  a  the  costae  of  the 
surface  extending  over  the  apical  end.  These  have  the  appearance 
of  a  test  in  which  the  first  chamber  has  in  some  way  become  detached. 

NODOSARIA  VERTEBRALIS  (Batsch). 

Nautilus  (Orthoceras)  vertebralis  Batsch,  Conch,  des  Seeeandee,  1791,  p.  3,  No.  6, 

pi.  2,  fig.  6a,  6. 
Nodosaria  vertebralis  H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884, 

p.  614,  pi.  63,  fig.  35;  pi.  64,  figs.  11-14.— Cushm an,  Bull.  71,  U.S.  Nat.  Mns., 

pt.  3,  1913,  p.  60,  pi.  32,  fig.  1.— Sidbbottom,  Journ.  Roy.  Micr.  Soc.,  1918, 

p.  134. 
Nodosaria  obliqua  Linnaeus,  var.  vertebralis  Chapman,  Trans.  New  Zealand 

Instit.,  vol.  38,  1905,  p.  94,  pi.  3,  fig.  5. 

This  species  seems  to  attain  a  large  size  in  this  material  and  may 
be  compared  to  that  found  in  the  Philippine  region. 

NODOSARIA  HIRSUTA  d'OrblgBy. 

Nodosaria  hirsute  d'Orbigny,  Ann.  Sci.  Nat.,  vol.  7,  1826,  p.  252,  No.  7.— Cush- 
man,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  3, 1913,  p.  60,  pi.  28,  fig.  3. 

Nodosaria  hispida  d'Orbigny,  For.  Foss.  Bass.  Tert.  Vienne,  1846,  p.  35,  pi.  1, 
figB.  24,  25.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  607, 
pi.  63,  figB.  12-16.— Sidebottom,  Journ.  Roy.  Micr.  Soc.,  1918,  p.  135. 

There  is  a  single  specimen  mounted  which  is  very  close  in  its 
character  to  that  figured  by  Brady  (Challenger,  pi.  63,  fig.  14). 

Genus  1INGULINA  d'Orbigny,  1826. 

UNGUUNA  CARINATA  tTOrftgny  (?). 

Lingulina  carinata  d'Orbignt,  Ann.  Sci.  Nat.,  vol.  7, 1826,  p.  257,  No.  1.— H.  B. 
Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  517,  pi.  65,  fig.(?)16. 

There  is  a  single  specimen  which  is  almost  identical  in  all  its 
characters  with  that  figured  by  Brady  *  under  this  name.  This  is, 
however,  evidently  not  L.  carinata  d'Orbigny.  Brady  mentions 
in  his  list  of  localities  that  he  had  material  from  the  South  Pacific, 
and  this  form  figured  by  him  may  possibly  be  characteristic  of  this 
region.  It  is  evidently  a  new  species  or  variety,  which  should  be 
described  when  more  material  is  available. 


i  Challenger  Report,  pi.  63,  figs.  28-31.  *  Challenger  Report,  pi.  66,  fig.  16. 
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LINGIJLTNA  GRANDIS 

Lingulvia  grandis  Cushman,  Proc.  U.  S.  Nat.  Hue.,  vol.  51,  1917,  p.  656. 

There  is  a  single  specimen  which  in  undoubtedly  the  same  species 
which  1  described  from  the  Philippines  This  specimen  is  not  as 
large  as  the  type:  it  is  between  3  and  4  mm,  in  length,  and  1.2  mm.  in 
width.  This  is  another  species  which  connects  the  foraminifere  fauna 
of  the  Philippine  region  with  that  of  New  Zealand  and  Australia. 

Genus  CBISTELLAMA  Lamarck,  1812. 

CRISTBLLARIA  CULT U A  (A  (Meoftfert). 

Robulus  cuUratue  Montpobt,  (?)  Conch.  SyBt.,  vol.  1,  1808,  p.  214,  54e  genre. 

Robulina  cultrata  d'Orbigny.  Ann.  8ci.  Nat.,  vol.  7,  1826,  p.  287,  No.  1. 

CruUllaria  cultrata  Parker  and  Jones,  Philoe.  Trans.,  vol.  155,  1865,  p.  844, 
pis.  13,  17,  18;  pi.  10,  fig.  5.— a.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology, 
vol.  9,  1884,  p.  550,  pi.  70,  figs.  4, 5, 6.— Chapman,  Trans.  New  Zealand  Instit., 
vol.  38,  1905,  p.  98.— Cushmak,  Bull.  71,  U.  S.  Nat  Mug.,  pt.  3,  1913,  p.  64, 
pi.  29,  fig.  4.— Sidbbottom,  Journ.  Roy.  Micr.  Soc.,  1918,  p.  142. 

Very  typical  material  occurs,  both  adult  and  young  specimens. 

CBISTELLABIA  ARTICCLATA  Imh. 

RobuUna  ariiculata  Rbuss,  Site.  Akad.  Wise.  Wien,  vol.  48,  1863,  p.  53,  pi.  5, 

fig.  62. 
CruUUaria  ariiculata  Rbuss,  Sitz.  Akad.  Wiss.  Wien,  vol.  62,  1870,  p.  483.— 

H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  547,  pi.  69,  figs. 

10-12.— Chapman,  Trans.  New  Zealand  Instit.,  vol.  38, 1905,  p.  97.— Cushmak, 

Bull.  71,  U.  S.  Nat.  Mus.,  pt.  3,  1913,  p.  65,  pi.  81,  fig.  1.— Sidebottom, 

Journ.  Roy.  Micr.  Soc.,  1918,  p.  141. 

A  few  specimens  with  the  characteristic  apertural  characters 
occur.  They  are  close  to  the  specimens  figured  by  Brady,1  but  with 
the  keel  much  more  pronounced.  In  the  general  form  of  the  cham- 
bers and  keel  they  are  somewhat  similar  to  the  figure  of  C.  nitida 
as  figured  by  Brady,3  except  in  the  apertural  characters. 

There  is  one  specimen  mounted  on  a  separate  slide  from  the  others, 
which  is  one  of  the  wild-growing  forms  mentioned  and  figured  by 
Brady  and  is  very  similar  to  Challenger.9  Sidebottom4  had  one 
specimen  of  this  same  form.  From  a  comparison  of  the  Challenger 
figures  with  the  typical  material,  it  is  difficult  to  see  what  the  two 
forms  have  in  common.  Our  specimen  is  certainly  like  Brady's  fig- 
ure referred  to,  but  is  very  unlike  the  typical  specimens  found  in 
this  same  material. 

CRISTELLARIA  ROTULATA  (LuMrck)* 

LenticuUtes  rotulata  Lamarck,  Ann.  Mus.,  vol.  5, 1804,  p.  188,  No.  S. 
CruUllaria  rotulata  d'Obbiony,  M&n.  Soc.  Geol.  Fiance,  ser.  1,  vol.  4,  1840,  p. 
26,  pi.  2,  figs.  16-18.— H.  B.  Bbady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 

i  ChaUenger  Report,  pi.  69,  figs.  11-12.  •  Idem,  pL  »,  fig.  2. 

*  Idem,  pi.  70,  fig.  2.  *  Journ.  Roy.  Micr.  8oc,  1918,  p.  141. 
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1884,  p.  547,  pi.  69,  figs.  13d,  6.— Chapman,  Trans.  New  Zealand  Instit.,  vol. 
38, 1905,  p.  97.— Cushman,  Bull.  71,  XT.  8.  Nat  Mus.,  pt  3, 1913,  p.  66,  pi.  35, 
fig.  3.— Sidbbottom,  Journ.  Roy.  Micr.  Soc.,  1918,  p.  142. 

There  are  a  very  few  typical  specimens  of  this  species  representing 
both  adult  and  early  stages. 

CRISTELLARIA  ORBICULARIS  (ffOrWfBj). 

Robulina  orbicularis  d'Obbiqnt,  Ann.  Sci.  Nat.,  vol.  7,  1826,  p.  288,  pi.  15, 

figs.  8-9. 
Crietellaria  orbicularis  H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 1884, 

p.  549,  pi.  69,  fig.  17.— Chapman,  Trans.  New  Zealand  Instit.,  vol.  38, 1905, 

p.  97.— Cushman,  Bull.  71,  U.  8.  Nat.  Mus.,  pt.  3,  1913,  p.  67,  pi.  36,  figs. 

4,  5.— Sidbbottom,  Journ.  Roy.  Micr.  Soc.,  1918,  p.  142. 

There  are  characteristic  specimens  both  of  the  young  and  the  adult. 

CRISTELLARIA  GlBBA  ffOrWfBX. 

CrisUllaria  gibba  d'Orbigny,  in  De  la  Sagra,  Hist.  Fis.  Pol.  Nat.  Cuba,  1839, 
"Foraminiferes,"  p.  63,  pi.  7,  figs.  20,  21.— H.  B.  Brady,  Rep.  Voy.  Challenger, 
Zoology,  vol.  9, 1884,  p.  546,  pi.  69,  figs.  8,  9.— Cushman,  Bull.  71,  U.  8.  Nat. 
Mus.,  pt  3, 1913,  p.  69,  pi.  35,  fig.  1. 

Material  very  close  to  that  figured  by  Brady  *  occurs. 

CRISTELLARIA  VARIABILIS  B— . 

CriiteUaria  variabih*  Rbuss,  Denschr.  Akad.  Wiss.  Wien,  vol.  1,  1849,  p.  369, 
pi.  46,  figs.  15, 16.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 1884, 
p.  541,  pi.  68,  figs.  11-16.— Cushman,  Bull.  71,  U.  8.  Nat.  Mus.,  pt.  3,  1913, 
p.  70,  pi.  36,  figs.  1-3.— Sidbbottom,  Journ.  Roy.  Micr.  Soc.,  1918,  p.  141, 
pi.  5,  Gg-  8. 

There  are  numerous  excellent  specimens  of  this  species. 

CUBTMLLABIA  CREPIDULA  (Ffcfctal  aai  M«tf). 

Nautilus  crepidula  Fkjhtel  and  Moll,  Test.  Micr.,  1803,  p.  107,  pi.  19,  figs.  g-i. 

CriiteUaria  crepidula  d'Obbiqnt,  in  De  la  Sagra,  Hist  Fis.  Pol.  Nat.  Cuba,  1830. 
"Foraminiferes,"  p.  64,  pi.  8,  figs.  17-18.— H.  B.  Brady,  Rep.  Voy.  Challenger, 
Zoology,  vol.  9,  1884,  p.  542,  pi.  67,  figs.  17,  19,  20;  pi.  68,  figs.  1-2.— Cush- 
man, Bull.  71,  XT.  S.  Nat.  Mus.,  pt.  3,  1913,  p.  70,  pi.  29,  figs.  5,  6;  pi.  31,  figs. 
2-5.— Sidbbottom,  Journ.  Roy.  Micr.  Soc.,  1918,  p.  140. 

As  usual,  there  is  a  considerable  variation  of  the  specimens  repre- 
senting this  species,  but  all  are  typical  in  their  general  character. 
The  variation  is  largely  in  length  and  the  extent  to  which  the  cham- 
bers continue  back  on  the  ventral  side. 

OTRISTELLARU  TEICABINELLA  Inm. 

CrieteUaria  tricarineUa  Rbuss,  Site.  Akad  Wiss.  Wien,  vol.  46, 1862,  p.  68,  pi.  7, 
fig.  9;  pi.  12,  figs.  2-4.— H.  B.  Bradt,  Rep.  Voy.  ChMenger,  Zoology,  vol.  0, 
1884,  p.  540,  pi.  68,  figs.  3, 4.— Chapman,  Trans.  New  Zealand  Instit.,  vol.  38, 
1905,  p.  96.— Cushman,  Bull.  71,  U.  S.  Nat  Mus.,  pt.  3,  1913,  p.  72,  pi.  34, 
1,2. 


This  species  seems  to  be  one  of  the  most  common  in  the  material, 
as  far  as  the  mounted  specimens  show.     They  are  very  typical. 


>  CkaOenger  Report,  pL  09,  flgi.  8-0. 
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Brady's  Challenger  records  are  from  the  Philippines,  95  fathoms;  off 
Raine  Island,  Torres  Strait,  155  fathoms,  and  off  the  west  coast  of 
New  Zealand,  150  fathoms.  I  have  had  this  species  from  off  Japan, 
and  it  is  evidently  a  species  of  the  Indo-Pacific  region.  It  may  possi- 
bly be  that  it  is  not  the  same  as  the  fossil  species  described  by  Reuse 
from  the  Cretaceous  of  Germany. 

CU8TELLABIA  TRICAKINCLLA  Reaa*  rv.  SFIN1PBB  (Mmm. 

CritUUaria  tricarineUa  Rsuss,  var.  $pinipe$  Cushman,  Bull.  71,  U.  S.  Nat.  Mua., 
pt.  3, 1913,  p.  72,  pi.  33,  fig.  2. 

I  described  this  variety  from  off  Japan.  That  material  differed 
frpm  the  typical  (7.  tricarineUa  only  in  the  addition  of  a  large  spine 
at  the  apical  end  of  the  test  and  with  more  limbate  sutures.  This 
material  from  New  Zealand,  while  in  general  appearance  like  that  of 
(7.  tricarineUa,  has  several  spines  at  the  apical  end;  but  the  main 
difference  is  that  the  early  portion  is  completely  involute  and  quite 
different  in  appearance  from  that  from  Japan.  The  early  stages  are 
not  at  all  like  that  of  the  numerous  specimens  of  C.  tricarineUa 
which  are  mounted  on  the  slide.  It  is  an  interesting  form  and  may 
prove  to  be  distinct. 

CRISTELL4RIA  DENTICUUFERA  OniiMa 

Cristellaria  cultrata  H.  B.  Brady  (part)  (not  C.  ctdtrata  Montfort),  Rep.  Voy. 

Challenger,  Zoology,  vol.  9, 1884,  p.  560,  pi.  70,  figs.  7,  8. 
Cristellaria  denticulifera  Cushman,  Bull.  71,  IT.  S.  Nat.  Mus.,  pt.  3,  1913,  p. 

75,  pi.  37,  fig.  1. 

There  is  a  single  large  specimen  which  is  very  close  to  this  species 
as  figured  by  Brady.  The  walls  of  the  chambers  are  ornamented 
with  longitudinal  curved  eostae,  and  the  denticulate  borders  with  the 
raised  sutures  show  it  to  be  this  species.  The  number  of  chambers 
is  also  similar  to  that  in  the  figured  specimen.  The  material  I  have 
had  is  from  off  Japan,  but  Brady's  material  is  indefinite  as  to  lo- 
cality. 

CRISTELLARIA  SCHLOENBACHI  Rem. 

Cristellaria  schloenbachi  Rbuss,  Sitz.  Akad.  Wise.  Wien,  vol.  46,  1862,  p.  65,  pi. 
6,  figs.  14,  15.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p. 
539,  pi.  67,  fig.  7.— Chapman,  Trans.  New  Zealand  Instit.,  vol.  38, 1905,  p.  96.— 
Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  3, 1913,  p.  77,  pi.  36,  fig.  6. 

Brady  figures  a  single  specimen  which  he  refers  to  this  species.1 
It  is  very  close  to  this  material.  His  records  for  this  species  in- 
clude one  station  from  this  general  region,  off  Raine  Island,  155 
fathoms.  Chapman  records  a  single  specimen  from  off  New  Zealand.2 
It  is  also  recorded  by  Millett  from  the  Malay  Archipelago.  I  have 
had  it  in  some  numbers  from  the  Philippines.    In  the  North  Pacific 

»  Challenger  Report,  pi.  67,  fig.  7.  •  Trans.  New  Zealand  Inst,  vol.  38, 1905,  p.  96. 
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material  which  I  had  it  occurred  as  far  north  as  Korea  Strait,  showing 
that  it  has  a  wide  distribution  in  the  Indo-Pacific  region.  This  should 
be  closely  compared  with  the  material  from  the  Atlantic. 

CRISTBRfJ.ABIA  LATIFRONS  H.  B.  Brady. 

Cristdlaria  laUfrons  H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884, 
p.  544,  pi.  68,  fig.  19;  pi.  113,  figs.  11a,  6.— Chapman,  Tranfl.  New  Zealand  Instit., 
vol.  38,  1905,  p.  97.— Cushman,  Bull.  71,  U.  S.  Nat.  Mua.,  pt.  3, 1918,  p.  78, 
pi.  38,  fig.  2.— Sidebottom,  Jouin.  Roy.  Micr.  Soc.,  1918,  p.  140. 

Brady  described  this  species  from  two  widely  separated  regions — 
one  off  Culebra  Island,  West  Indies,  and  the  other  from  off  New 
Zealand.  This  material  from  "Poor  Knights  Islands"  is  of  the  form 
figured  by  Brady.1 

Flint's  specimens  from  the  Gulf  of  Mexico  do  not  seem  to  be  as 
typical  as  these  from  New  Zealand,  and  it  is  to  be  suspected  that 
Brady's  figure  is  that  from  his  New  Zealand  locality.  It  may  be  that 
the  two  regions  have  distinct  forms.  It  occurs  in  typical  form  in  the 
Philippines,  recorded  by  Sidebottom,  and  I  have  material  in  the 
Albatross  and  Philippine  dredgings,  so  it  is  evidently  a  rather  wide- 
spread species,  at  least  in  the  Indo-Pacific  regions. 

CRISTELLARIA  ITALICA  (Defraace)  (T). 

Saracenaria  italica  Defrance,  Diet.  Sci.  Nat.,  vol.  32,  1824,  p.  177,  vol.  47, 

1827,  p.  344. 
CrUUUaria  (Saracenaria)  italica  d'Orbiqny,  Ann.  Sci.  Nat.,  vol.  7, 1826,  p.  293, 

No.  26. 
CrieteUaria  italica  Pabxbr,  Jones,  and  H.  B.  Brady,  Ann.  Mag.  Nat.  Hi«t, 

aer.  3,  vol.  16,  1865,  pp.  21,  32,  pi.  1,  figs.  41,  42.— H.  B.  Brady,  Rep.  Voy. 

Challenger,  Zoology,  vol.  9,  1884,  p.  544,  pi.  68,  figs.  17,  18, 20-23.— Cushman, 

Bull.  71,  U.  S.  Nat.  Mus.,  pt.  3, 1913,  p.  78,  pi.  33,  fig.  3. 

There  is  a  species  which  seems  to  be  common,  which  is  much 
broader  than  C.  latifrons,  and  yet  is  not  the  typical  form  of  0.  italica. 
The  ventral  base  of  the  chamber  in  the  adult  is  broadly  triangular, 
much  like  that  of  C.  italica,  but  it  extends  nearly  to  the  base  of  the 
test.    This  is  a  form  placed  by  some  writers  under  C.  acvtauricvlaris. 

Genus  MARGINULINA  d'Orbigny,  1826. 

MARGDTOUNA  GLABRA  <rOrblgBjr. 

Marginulina  glabra  d'Orbiqny,  Ann.  Sci.  Nat.,  vol.  7,  1826,  p.  259,  No.  6.— H. 
B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  527,  pi.  65,  fige. 
5,  6.— Chapman,  Trans.  New  Zealand  Instit.,  vol.  38, 1905,  p.  95.— Cushman, 
Bull.  71,  U.  S.  Nat  Mus.,  pt  3, 1913,  p.  79,  pi.  23,  fig.  3.— Sidebottom,  Journ. 
Roy.  Micr.  Soc.,  1918,  p.  138,  pi.  4,  figs.  26-31;  pi.  5,  figs,  1-3. 

There  are  several  typical  specimens  of  this  species. 

i  Challenger  Report,  pL  68,  fig.  19* 
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Genu  VAGINUUNA  d'Orbigny,  1826. 

VAGDTOUNA  LBGUMSN  (Uhmw). 

NautHut  Ugumen  Linnabub,  Syrt.  Nat.,  ed.  10, 1768,  p.  711,  No.  248. 
Vaginulina  Ugumen  d'Obbiqnt,  Ann.  Sci.  Nat.,  vol.  7,  1826,  p.  267,  No.  2.— 

H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  630,  pi.  66,  figs. 

18-15.— Cushmaw,  Bull.  71,  U.  S.  Nat.  Mu*,  pt.  3, 1913,  p.  80,  pi.  39,  fig.  4.— 

Sidbbottom,  Joum.  Roy.  Micr.  Soc.,  1918,  p.  139. 

This  seems  to  be  a  common  species  from  the  number  of  mounted 
specimens.  They  are  close  to  the  figures  given  by  Brady  for  this 
species. 

Genua  FRONDICULABIA  DcCraace,  1824. 

FRONDICULABIA  COMPTA  H.  B.  Bredjr. 

FrondieuJaria  compta  H.  B.  Brady,  Quart.  Joum.  Micr.  Set,  vol.  19,  1879,  p. 
67,  pi.  8,  fig.  6;  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 1884,  p.  620,  pi.  66,  Bg. 
19. 

Brady  figures  and  describes  a  very  peculiar  specimen  under  this 
species  name.  It  came  from  off  East  Moncoeur  Island,  Bass  Strait, 
depth  38  fathoms.  He  also  figures  l  a  specimen  from  off  Raine  Is- 
land which  he  refers  to  F.  archiaeiana  d'Orbigny.  In  this  material 
from  New  Zealand  there  are  four  specimens  which  should  be  referred 
to  either  one  or  the  other  of  these  figures  given  by  Brady.  These 
have  from  three  to  five  chambers.  One  of  them  has  somewhat  the 
ornamentation  shown  in  plate  114,  figure  12.  The  others  are  more 
like  the  earlier  chambers  of  F.  compta,  plate  65,  figure  19.  It  seems 
quite  likely  that  both  the  specimens  which  Brady  had  may  be  one 
species,  in  which  case  they  probably  should  both  be  placed  under 
Brady's  species.  At  any  rate  the  New  Zealand  specimens  which  are 
in  this  collection  seem  to  belong  to  F.  compta,  which  is  evidently  a 
very  rare  species,  and  should  be  looked  for  elsewhere  in  the  Indo- 
Pacific  region. 

Subfamily  POLYMORPHININAE. 
Geans  POLYM ORPHINA  d*Orttfny,  1828. 

POLYMORPHINA  GIBBA  tfOrfaigay. 

Polymorphta  (Ghbulina)  gibba  d'Orbigny,  Ann.  ScL  Nat,  vol.  7, 1826,  p.  226, 

No.  20. 
Polymorpkina  gibba  H.  B.  Bradt,  Pabkbr,  and  Jonbs  (part),  Trans.  Linn.  Soc. 

London,  vol.  27,  1870,  p.  216,  pi.  39,  figs.  2a-d.— H.  B.  Bradt,  Rep.  Voy. 

Challenger,  Zoology,  vol.  9, 1884,  p.  561,  pL  71,  figs.  12a,  6.— Cushican,  Bull. 

71,  U.  8.  Nat  Mus.,  pt  3, 1913,  p.  85,  pi.  41,  fig.  4. 

Both  the  typical  form  and  two  specimens  of  the  fistuloee  form 
occur  on  the  slides.  They  are  very  dose  to  the  figures  given  by 
Brady. 

i  CkatUnger  Report,  pi  114,  flg.  12. 
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POLYMORPHS*  OBLONGA  d*OrMfay. 

Potymcrphma  oblonga  d'Orbiqny,  For.  Foss.  Vienne,  1846,  p.  232,  pi.  12,  figs. 
29-31.— H.  B.  Beady,  Rep.  Voy.  ChdUenger,  Zoology,  vol.  9, 1884,  p.  569,  pi. 
78,  figs.  2-4.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  3,  1913,  p.  88,  pi.  37, 
fig.  6. 

The  specimens  on  the  slide  are  very  similar  to  the  specimens 
figured  by  Brady.1 

POLYMORPHINA  ELEGANTISSIMA  Parker  and  Joaee. 

Potymcrphma  elegantueima  Parxbr  and  Jonbs,  Philoe.  Trans.,  vol.  155, 
1865,  p.  438.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884, 
p.  566,  pi.  72,  figs.  12-15.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  3, 1913,  p. 
90,  pi.  38,  fig.  1. 

There  are  two  specimens  on  the  slide  which  are  evidently  the 
young  of  this  species,  which  is  common  in  shallow  water  in  the 
entire  Indo-Pacific  region. 

POLYMORPHINA  PROBLEMA  d'OrWgay. 

Polf^offMna  problema  d'Okbignt,  Ann.  Sci.  Nat.,  vol.  7, 1826,  p.  266,  No.  14. — 
H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  568,  pi.  72, 
fig.  20;  pi.  73,  fig.  1. 

There  are  numerous  specimens  in  all  stages,  some  of  which  are 
close  to  Brady's  figure,3  but  the  adults  are,  as  a  rule,  broader  than 
those  specimens.    Otherwise  they  are  typical. 

POLYMORPHINA  REGINA  H.  B.  Bradj,  Parker,  aad  Jenee. 

Pohpnorphina  regime  H.  B.  Brady,  Parker,  and  Jonbs,  Trans.  Linn.  8oc. 
London,  vol.  27,  1870,  p.  241,  pi.  41,  figs.  32a,  &.— H.  B.  Brady,  Rep.  Voy. 
Challenger,  Zoology,  vol.  9,  1884,  p.  571,  pi.  73,  figs.  11-13.— Cushman,  Bull. 
71,  U.  8.  Nat.  Mus.,  pt.  3,  1913,  p.  91,  pi.  41,  figs.  6,  7. 

There  are  two  small  specimens  with  the  characteristic  ornamen- 
tation of  this  species. 

Subfamily  Uvigerininae. 

Gents  UVIGERINA  d'Orttfny,  1826. 

UVIGERINA  PYGMARA  iTOrbfcny. 

Uvigerina  pigmea  d'Orbiqny,  Ann.  Sci.  Nat.,  vol.  7, 1826,  p.  269,  pi.  12,  figs.  8, 9. 

Uvigertna  pggmaea  d'Orbiqny,  For.  Foss.  Bass.  Tert*  Vienne,  1846,  p.  190,  pi. 
11,  figs.  25,  26.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884, 
p.  575,  pi.  74,  figs.  11-14.— Chapman,  Trans.  New  Zealand  Instit.,  vol.  38, 1905, 
p.  99.— Cushman,  Bull.  71,  XJ.  S.  Nat.  Mus.,  pt.  3, 1913,  p.  96,  pi.  42,  fig.  1;  pi. 
44,  fig.  5.— SroBBorroM,  Journ.  Roy.  Micr.  Soc.,  1918,  p.  146. 

A  few  specimens  may  be  referred  to  this  common  species. 

.i  CkeOmew  Report,  pL  78,  fig.  2.  •  Idem,  pL  73,  fig.  1. 
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UYIGEHNA  AMPULLACEA  H.  B.  Bndj. 

Uvigerina  aepentia  Gzjzbk,  var.  ampuUacea  H.  B.  Brady,  Rep.  Voy.  Challenger, 

Oology,  vol.  9,  1884,  p.  579,  pi.  75,  figs.  10,  U.— Sidbbottom,  Joum.  Roy. 

Micr.  Soc.,  1918,  p.  146. 
Uvigerina  ampullacea  Eggeb,  Abh.  kdn.  bay.  Akad.  WiflB.  Munchen,  CI.    II, 

vol.  18, 1893,  p.  313,  pl.  9,  fig.  37.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt  3, 

1913,  p.  102,  pl.  42,  fig.  3. 

A  few  specimens  may  be  referred  to  this  species,  having  the  char- 
acteristic form  of  the  last  chambers. 

UYIGEBINA  INTERKUPTA  H.  B.  Bndj. 

Uvigerina  interrupta  H.  B.  Brady,  Quart  Joum.  Micr.  Sci.,  vol.  19, 1879,  p.  00, 
pl.  8,  figs.  17,  18;  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  580,  pl.  75, 
figs.  12-14.— Cushman,  Bull.  71,  U.  S.  Nat  Mus.,  pt  3,  1913,  p.  103,  pl.  44, 
fig.  1.— 8n>BBOTTOM,  Joum.  Roy.  Micr.  Soc.,  1918,  p.  147. 

There  are  a  few  specimens  of  this  species  which  are  very  similar 
to  those  figured  by  Brady.1  It  is  evidently  a  species  occurring  in 
the  Indo-Pacific  region  in  shallow  water.  Brady's  material  is  all 
from  the  South  Pacific.  Chapman  records  it  from  the  Arabian 
Sea,  and  it  is  known  as  far  east  as  off  the  Galapagos,  and  Juan  Fer- 
nandez.   Most  of  the  records  are  in  comparatively  shallow  water. 

Genus  SLPHOGENERINA  Schlumberger,  1883. 

SIPHOGENERINA  BIFBONS,  tat.  STRIATULA  Caahw. 

Siphogenerina  bxfirom,  var.  striatula  Cushman,  Proc.  U.  S.  Nat  Mus.,  vol.  61, 
1917,  p.  602. 

There  is  a  single  specimen  of  this  variety  in  the  material.  It  is 
common  in  the  Philippine  region  and  extends  its  range  very  much 
to  the  south,  showing  that  it  is  probably  widely  distributed  in  the 
Indo-Pacific. 

Subfamily  Ramuuninae. 

Genus  RAMULINA  Rupert-Jones,  1875. 

BAMULINA  GLOBULIFERA  H.  B.  Brady. 

RamvMna  ghbvXifera  H.  B.  Brady,  Quart.  Journ.  Micr.  Sci.,  vol.  19,  1879,  p. 
58,  pl.  8,  figs.  32,  33;  Rep.  Voy.  .Challenger,  Zoology,  vol.  9, 1884,  p.  587,  pL  76, 
figs.  22-28.— Chapman,  Trans.  New  Zealand  Instit.,  vol.  38,  1905,  p.  99.— 
Cushman,  Bull.  71,  U.  S.  Nat  Mus.,  pt  3,  p.  110,  pl.  39,  fig.  1.-— Sidbbottom, 
Journ.  Roy.  Micr.  Soc.,  1918,  p.  149. 

There  are  one  or  two  specimens  which  probably  belong  to  this  spe- 
cies, although  they  may  be  possibly  very  fistulose  PolymorpMnae. 
Both  specimens,  however,  have  a  definite  chamber,  from  which 
branch  the  numerous  arms.  Therefore  they  seem  to  be  reasonably 
placed  under  Ramvlina. 

1  Challenger  Report,  pl.  75,  figs.  12*14. 
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Family  CHILOSTOMELLIDAE. 

Genus  CHILOSTOMELLA  Reuse,  1850. 

CHILOSTOMELLA  OVOEDEA  Reus*. 

Ckdostamella  ovoidea  Rbuss,  Denkschr.  Akad.  Wiss.  Wien,  vol.  1,  1850,  p.  380, 
pi.  48,  fig.  12.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p. 
436,  pi.  55,  figs,  lfc-23.— Oushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  4, 1914,  p.  2, 
pi.  1,  figs.  1-5. 

There  are  several  specimens  mounted  on  the  slide  which  seem  to 
show  possibly  both  microspheric  and  megalospheric  forms.  There 
are  two  very  distinct  sizes:  the  larger  specimen  is  evidently  some- 
what like  C.  grandis  Cushman,  described  from  the  Philippines.  It 
is  however  not  as  large  as  that  species. 

Family  GLOBIGERINIDAE. 

Genus  GLOBIGERINA  d'Orbigny,  1826. 

GLOBIGERINA  BULLOEDES  d'Orbfcnj. 

Ohbigerina  bulloides  d'Orbigny,  Ann.  Sci.  Nat.,  vol.  7,  1826,  p.  277,  No.  1. — 
H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  593,  pi.  77;  pi. 
79,  figs.  3-7. — Chapman,  Trans.  New  Zealand  Instit.,  vol.  38,  1905,  p.  100. — 
Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  4,  1914,  p.  5,  pi.  2,  figs.  7-9;  pi.  9.— 
Sidbbottom,  Joum.  Roy.  Micr.  Soc,  1918,  p.  149. 

This  seems  to  be  a  common  species  in  the  material  from  the  num- 
ber of  specimens  mounted. 

GLOBIGERINA  DUBIA  Egger. 

Ohbigerina  dubia  Eogbr,  Neues  Jahrb.  fur  Min.,  1857,  p.  281,  pi.  9,  figs.  7-9.— 
H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  595,  pi.  79,  figs. 
17o-c.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  4, 1914,  p.  6,  pi.  4,  figs.  1-3.— 
Sidbbottom,  Journ.  Roy.  Micr.  Soc,  1918,  p.  149. 

This  form  seems  to  be  common  from  the  number  of  specimens 
mounted.  Chapman,  however,  does  not  record  it  in  his  material 
from  New  Zealand. 

GLOBIGERINA  RUBRA  d'Orbifny. 

Qlobigerina  rubra  d'Orbiont,  in  De  la  Sagra,  Hist.  Fis.  Pol.  Nat.  Cuba,  1839, 
Foraminiferes,  p.  94,  pi.  4,  figs.  12-14.— H.  B.  Brady,  Rep.  Voy.  Challenger, 
Zoology,  vol.  9, 1884,  p.  602,  pi.  79,  figs.  11-16.— Cushman,  Bull.  71,  U.  S.  Nat. 
Mus.,  pt.  4, 1914,  p.  9,  pi.  3,  figs.  6-9.— Sidbbottom,  Journ.  Roy.  Micr.  Soc., 
1918,  p.  149. 

There  are  but  two  specimens  of  this  species.  These  have  the  char- 
acteristic form  but  not  the  color.  Sidebottom's  specimens  show  no 
color,  x  This  seems  to  be  true  of  most  specimens  from  the  Indo- 
Pacific  region.  Very  few  have  the  red  color  characteristic  of  Atlantic 
specimens.    Chapman  does  not  record  it  from  New  Zealand. 
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GLOBIGERINA  CONGLOBATA  H.  B.  Brady. 

Olobigerirta  conglobata  H.  B.  Brady,  Quart.  Journ.  Micr.  Sci.,  vol.  19,  1879,  p. 
72;  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  603,  pi.  80,  figs.  1-6;  pi. 
82,  fig.  5.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  4,  1914,  p.  10,  pL  3,  figs. 
3-6;  pi.  10.  figs.  1,  6.— Sidbbottom,  Journ.  Roy.  Micr.  Soc.,  1918,  p.  160. 

There  are  numerous  specimens  of  small  size  and  fairly  character- 
istic, but  not  as  fully  developed  as  those  from  other  regions.  Chap- 
man does  not  record  this  from  New  Zealand,  but  Sidebottom  men- 
tions "fine  specimens." 

GLOBIQERINA  SACCUUFERA  H.  B.  Brady. 

Globigerina  helicina  Carpenter  (not  G.  helidna  d'Orbigny),  Intr.  Foram.,  1862, 

pi.  12,  fig.  11. 
Globigerina  sacculifera  H.  B.  Brady,  Geol.  Mag.,  dec.  2,  vol.  4,  1877,  p.  536; 

Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  604,  pi.  80,  figs.  11-17;  pi.  82, 

fig.  4.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  4, 1914,  p.  11,  pi.  2,  figs.  4-4; 

pi.  6;  pi.  10,  fig.  4.— Sidebottom,  Journ.  Roy.  Micr.  Soc.,  1918,  p.  149. 

Numerous  typical  specimens  occur.  Sidebottom  also  had  the 
species,  but  Chapman  did  not. 

GLOBIGERINA  AEQUILATERALIS  H.  B.  Brady  w.  INVOLUTA  Cashmaii. 

Globigerina  aequUateralis  H.  B.  Brady,  var.  involute  Cushman,  Proc.  U.  S.  Nat. 
Mus.,  vol.  61, 1917,  p.  662. 

All  the  specimens  which  can  be  referred  to  this  species  in  this 
material  are  of  the  form  described  from  the  Philippines.  In  this  the 
last-formed  coil  overlaps  and  largely  covers  the  earlier  portion.  Both 
Chapman  and  Sidebottom  record  this  species  from  this  region. 

Genus  ORBULINA  d'Orbigny,  1839. 

ORBULINA  UNIVEBSA  d'OrMgay. 

Orbulina  universa  d'Orbigny,  in  De  la  Sagra,  Hist.  Fis.  Pol.  Nat.  Cuba,  1839, 
"Foraniiniferes,"  p.  3,  pi.  1,  tig.  1.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zool- 
ogy, vol.  9, 1884,  p.  608,  pi.  78;  pi.  81,  figs.  8-26;  pi.  82,  figs.  1-3.— Chapman, 
Trans.  New  Zealand  Instit.,  vol.  38, 1906,  p.  101.— Cushman,  Bull.  71,  U.  S. 
Nat.  Mus.,  pt.  4,  1914,  p.  14,  pi.  6;  pi.  7;  pi.  11,  fig.  3. — Sidebottom,  Journ. 
Roy.  Micr.  Soc.,  1918,  p.  151. 

There  are  a  few  mounted  specimens,  hardly  any  of  which  are  typ- 
ical. Most  of  them  have  two  visible  chambers,  and  some  more  than 
two,  evidently  young  stages  in  the  development  of  the  species.  It 
may  be  that  these  were  mounted  especially  on  account  of  their 
interest  and  the  typical  material  common,  but  not  mounted. 

Genus  SPHAEROIDINA  d'Orbigny,  1826. 

SPHAEBOmiNA  BULLOIDES  d'Orbigojr. 

Sphaeroidina  bulloidet  d'Oebiqmy,  Ann.  Sci.  Nat.,  vol.  7,  1826,  p.  267,  No.  1.— 
H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 1884,  p.  620,  pL  84,  figs. 
1-7.— Ohapman,  Trans.  New  Zealand  Instit.,  vol.  38, 1905,  p.  101.— Cushman, 
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Bull.  71,  U.  S.  Nat.  Mus.,  pt.  4, 1914,  p.  18,  pi.  10,  fig.  7;  pi.  12,  fig.  1.— Sidb- 
bottom,  Joum.  Boy.  Micr.  Soc.,  1918,  p.  151. 

There  are  numerous  specimens  of  this  species,  which  is  recorded  by 
Chapman  and  Sidebottom  as  rare. 

SPHAEBOIDINA  DKHISCKNS  Parker  and  Joaaa. 

Sphaeroidina  dekUcene  Parker  and  Jones,  Philoe.  Trans.,  vol.  155, 1865,  p.  869, 
pi.  19,  fig.  5,  a,  b.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 1884, 
p.  621,  pi.  84,  figs.  8-11.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  4,  1914,  p. 
19,  pi.  10,  fig.  2;  pi.  13,  fig.  1. 

A  few  specimens  evidently  young  of  this  species  occur,  but  no  well- 
developed  ones.  Chapman  does  not  record  it,  and  Sidebottom  quotes 
it  as  "rare,  but  typical." 

Genus  PULLENIA  Parker  and  Jones,  1862. 

PULLEN1A  QUINQUELOBA  (Beoaa). 

Nonionina  quinqueloba  Rbuss,  Zeitschr.  deutsch.  geol.  Gee.,  vol.  8,  1851,  p.  47, 

pi.  5,  figs.  31a,  b. 
PuUenia  quinqueloba  H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 1884, 

p.  617,  pi.  84,  figs.  14, 15.— Chapman,  Trans.  New  Zealand  Instit.,  vol.  38, 1905, 

p.  101.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  4, 1914,  p.  21,  pi.  13,  fig.  2.— 

Sidbbottom,  Joum.  Roy.  Micr.  Soc.,  1918,  p.  151. 

Very  typical  specimens  occur  which  are  characteristic  in  every 
way;  they  are  well-developed  adult  specimens.  Brady  records  this 
from  the  east  coast  of  New  Zealand,  and  Chapman  and  Sidebottom 
both  record  it.  Sidebottom  mentions  that  his  specimens  varied  in 
the  number  of  chambers  and  final  whorl,  there  being  from  four  to 
seven  chambers.  Our  specimens  have  the  characteristic  five  visible 
chambers. 

PULLENIA  OBLIQU1LOCULATA  Parker  and  Joaea. 

PuUenia  obliquiloculata  Pabker  and  Jones,  Philoe.  Trans.,  vol.  155, 1865,  p.  368, 
pi.  19,  figs.  4a,  &.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 1884, 
p.  618,  pi.  84,  figs.  16-20.— Cushman,  Bull.  71,  U.  S.  Nat.  Mas.,  pt.  4,  1914, 
p.  22,  pi.  10,  fig.  3;  pi.  12,  figs.  2,  3.— Sidbbottom,  Joum.  Roy.  Micr.  Soc., 
1918,  p.  151. 

This  is  the  commonest  species  of  this  group  and  is  typical  in  form 
and  of  full  size.  Sidebottom  had  the  species  from  the  east  coast  of 
Australia. 

Family  ROTALIIDAE. 

Subfamily  Splrlllininae. 

Genus  SPLRILLINA  Ehrenberg,  1841. 

SPHtlLLINA  VIVIPARA  Ehrenbarf. 

Spirillina  vwipara  Ehrenbero,  Abh.  Akad.  Wiss.  Berlin,  1841,  p.  442,  pi.  3, 
fig.  41.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  630, 
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pi.  86,  figs.  1-6.— Oushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  6, 1916,  p.  3,  pi.  1, 
figs.  1,  2. — Sidebottom,  Journ.  Roy.  Micr.,  Soc.,  1918,  p.  260. 

There  are  five  specimens  on  the  slide,  all  of  the  same  form  and 
general  characters.  The  test  is  very  thin  and  transparent,  and 
prominently,  but  finely  perforate.  The  keels  are  more  or  less 
irregular,  occasionally  somewhat  angled  in  places. 

SPDULUNA  DECORATA  H.  B.  Bndj. 

SpiriUina  decorata  H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884, 
p.  633,  pi.  86,  figs.  22-26.— Oushman,  Butt.  71,  U.  S.  Nat.  Mus.,  pt.  6, 1916,  p.  7, 
pi.  6,  figs.  1,  2.— Sidbbottom,  Journ.  Roy.  Micr.  Soc.,  1918,  p.  260. 

There  is  a  single  specimen  which  is  evidently  this  species.  It, 
however,  agrees  with  the  two  smaller  tests  mentioned  by  Sidebottom, 
resembling  S.  limbata  var.  denticuUUa. 

SPIRILLINA  LIMBATA  H.  B.  Brady,  w.  DENTICULATA  H.  B.  Brady- 

SpiriUina  limbata  H.  B.  Brady,  var.  denticulata  H.  B.  Brady,' Rep.  Voy.  Chal- 
lenger, Zoology,  vol.  9,  1884,  p.  632,  pi.  85,  fig.  17.— Cushman,  Bull.  71,  U.  S. 
Nat.  Mua.,  pt.  5,  1916,  p.  6,  pi.  3,  figB.  1,  2. 

There  are  two  specimens  very  clearly  this  species.  They  are 
mounted  with  the  typical  form.  Both  of  these  specimens  are 
broadest  on  the  ventral  side  which  is  acutely  angled. 

Subfamily  Rotalinae. 

Genus  DISCORBIS  Lamarck,  1804. 

DISCORBIS  TURBO  (d»Orbig«y). 

Rotalia  (Trochulina)  turbo  d'Orbigny,  Ann.  Sci.  Nat.,  vol.  7,  182G,  p.  274,  No. 

39;  Modules,  No.  73. 
Discorbina  turbo  Carpenter,  Parker,  and  Jones,  Jntrod.  Foram.,  1862,  p.  200. — 

H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  642,  pi.  87,  figs. 

8o-c. 
Discorbis  turbo  Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  5,  1915,  p.  10,  pi.  11, 

fig.  2. 

A  single  very  typical  specimen  is  mounted.  This  species  is  not 
mentioned  either  by  Chapman  or  Sidebottom,  but  was  dredged  by 
the  Challenger  off  Australia  in  shallow  water.  I  had  the  species 
from  the  Hawaiian  Islands  and  Japan,  showing  that  it  has  a  wide 
range  in  this  faunal  area. 

DISCORBIS  ROSACEA  (tfOrMgny). 

Rotalia  rosacea  d'Orbigny,  Ann.  Sci.  Nat.,  vol.  7,  1826,  p.  273,  No.  15. 

Discorbina  rosacea  II.  B.  Brady,  Trans.  Linn.  Soc.,  vol.  24,  1864,  p.  473,  No.  69; 
Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  644,  pi.  87,  figs.  1,  4.— Side- 
bottom,  Journ.  Roy.  Micr.  Soc.,  1918,  p.  252. 

Discorbis  rosacea  Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  5,  1915,  p.  13,  fig.  13, 
(in  text). 

There  are  two  sets  of  specimens  mounted,  one  of  which  evidently 
represents  dead  shells  without  color;  the  other,  live  ones  in  which 
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the  central  chambers  are  the  characteristic  reddish  brown.    In 
form  these  are  very  similar  to  the  specimens  figured  by  Brady.1 

DISCORBIS  YIULBDKBOANA  (fOiMgajr)  <?). 

There  is  a  specimen  which  is  very  close  to  that  figured  by  Brady 
under  this  name.1  This  is  referred  by  Heron-Allen  and  Eariand 
in  their  dare  Island  Paper  to  D.  ctmcinna  Brady.  However,  com? 
parison  of  these  two  in  the  Challenger  plates  show  that  there  are 
differences  between  them!  which  this  specimen  bears  out.  It  is 
evidently  not  D.  vilardebocma  d'Orbigny.  A  similar  form  to  this 
occurs  in  the  Philippines  and  appears  to  be  a  definite  species  occurring 
in  the  Indo-Pacific  region. 

DISCORBIS  PATEIXIFORMIS  (H.  B.  Bradj). 

Discorbina  paUlHfomus  H.  B.  BradYj  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 
1884,  p.  647,  pi.  88,  figs.  3a-c;  pi.  89,  figs,  la-c.— Sidbbottom,  Journ.  Roy. 
Micr.  Soc.,  1918,  p.  254. 

Discorbis  patelU/ormie  Oushmam,  Bull.  71,  U.  S.  Nat.  Mua.,  pt.  5,  1915,  p.  17, 
pi.  5,  fig.  5;  fig.  19  (in  text). 

One  very  typical  specimen  is  mounted.  This  seems  to  be  a 
species  known  largely  from  the  South  Pacific.  It  is  recorded  as  far 
north  as  Laysan  Island  by  Rhumbler,  and  the  Malay  Archipelago 
by  Millett,  and  as  far  west  as  Madagascar.  There  are  records  for  it 
in  the  Mediterranean.  It  seems  to  occur  mostly  in  comparatively 
shallow  water. 

DISCORBIS  BEBTHELOTI  (d'Orbigny). 

Rosalina  bertheloli  d'Orbigny,  in  Barker,  Webb,  and  Berthelot,  Hist.  Nat. 

Isles  Canaries,  vol.  2,  pt.  2,  1839,  "Foraminiferes,"  p.  135,  pi.  1,  figs.  28-30. 
Discorbina  bertheloti  H.  B.  Brady,  Trans.  linn.  Soc.  London,  vol.  24,  1864, 

p.  469,  pi.  48,  figs.  10a,  6;  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  650, 

pi.  89,  figB.  10-12.— Sidebottom,  Journ.  Roy.  Micr.  Soc.,  1918,  p.  253. 
DUeotbi*  bertheloti  Cushman,  Bull.  71,  U.  8.  Nat.  Mua.,  pt.  5,  1915,  p.  20,  pi.  7, 

fig.  3;  fig.  23  (in  text). 

This  seems  to  have  been  a  common  species  from  the  material,  as  a 
large  set  is  mounted.    They  are  very  typical. 

DISCORBIS  RARBSCENS  (H.  B.  Brady). 

Discorbina  rarescens  H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884, 
p.  651,  pi.  90,  figs.  2,  3,  and  4.— Chapman,  Journ.  QuekettHicr.  Clnb,eer.  2; 
vol.  10,  1907,  p.  136.— Sidebottom,  Journ.  Roy.  Micr.  Soc,  1918,  p.  253. 

Diecorbis  raremxne  Cushman,  Bull.  71,  U.  S.  Nat.  Mua.,  pt.  5,  1915,  p.  20,  pi.  7, 
fig.  4;  fig.  24  (in  text). 

There  is  a  single  specimen  of  this  species  with  four  visible  chambers, 
and  a  thin  narrow  keel  surrounding  the  entire  test.  It  was  described 
by  Brady  from  off  Baine  Island  and  from  the  Philippines*  Side* 
bottom  had  a  few  specimens  from  off  Australia. 

*  ChaUenger  Report,  pi.  87,  fig.  1.  •  Idem,  pi.  86,  flg.  12. 

115690— 19— Proc.N.M.vol.56 40 
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DISOOKRIS  PILBOLUS  (dTOtbigmj.) 

ValiAilina  piltolus  d'Obbigny,  Foram.  Amer.  Mend.,  1839,  p.  47,  pi.  1,  figB.  15-17. 
Discorbina  piltolus  Pascbs  and  Jones,  Fhik*.  Trans.,  vol.  155, 1865,  p.  385. 

There  are  very  numerous  specimens  of  this  species,  most  of  which 
are  plastogamic — a  condition  which  appears  to  be  common  in  this 
species.  Most  of  the  records  for  this  species  seem  to  be  from  the 
Indian  and  South  Pacific  Oceans.  There  is  one  specimen  which  has 
a  border  with  a  row  of  short  spines  which  suggests  a  varietal  char- 
acter, but  no  name  is  given  it  as  only  one  specimen  occurs. 

DISCOBBIS  BICONCAVA  (Pwfc«r  and  Jmm.) 

Discorbina  bieoneava  Parker  and  Jones,  Philoe.  Trans.,  vol.  155,  1865,  p.  422, 
pi.  19,  &g.  10.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884, 
p.  653.— Sidebottom,  Journ.  Roy.  Micr.  Soc.,  1918,  p.  255. 

There  are  six  specimens  on  one  of  the  slides,  which  agree  very 
closely  with  the  Challenger  figures.  Almost  all  the  records  for  this 
species  are  about  Australia,  except  one  from  Siddall,  from  Great 
Britain.  This  is  recorded  as  a  very  small  form,  and  it  may  be 
questionable  as  to  its  really  being  identical  with  this  species,  espe- 
cially since  Sidebottom  records  a  single  small  specimen  from  off 
Australia.  Heron-Allen  and  Earland  in  their  Clare  Island  Paper  do 
not  record  this  species. 

DISCOBBIS  INCONSPICUA  (H.  B.  Brady). 

Textularia  inconspicua  H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 
1884,  p.  357,  pi.  42,  figB.  6a-c.— Millett,  Journ.  Roy.  Micr.  Soc.,  1899,  p.  567, 
pi.  7,  fig.  1.— Ohapman,  Trans.  New. Zealand  Instit.,  vol.  38, 1905,  p.  86.— Cush- 
man,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  2. 1911,  p.  18. — Heron- Allen  and  Earland, 
Trans.  Zool.  Soc.,  vol.  20,  1915,  p.  623,  pi.  47,  figs.  1-4. 

In  the  material  from  this  station  there  are  six  specimens  of  this 
species.  These  show  the  early  chambers  to  be  spiral;  the  walls  are 
very  thin  and  translucent,  and  distinctly  perforated.  Millett  has 
already  remarked  that  this  species  has  certain  characteristics,  making 
it  more  like  some  of  the  Rotaliidae  than  the  other  species  of  Textularia, 
and  Brady  also  observed  this  same  resemblance.  I  have  already 
noted  (pt.  2,  p.  19)  that  it  might  belong  to  Discorbis,  but  that  "a 
study  of  the  apical  characters  and  the  arrangement  of  the  early 
chambers  should  determine  this."  This  material  now  can  be  used 
for  this  study,  and  seems  to  determine  definitely  that  it  should  be 
placed  among  the  Rotaliidae.  In  some  of  its  markings  it  resembles 
PateUina,  and  is  here  placed  under  Discorbis.  It  seems  to  be  a 
species  in  which  the  chambers  each  make  a  half  coil  as  added,  and 
its  resemblance  to  Textularia  is  only  superficial.  This  seems  to  be 
dearly  an  Indo-Paciflc  species.  The  localities  given  by  Brady  are 
off  Moncoeur  Island,  Bass  Strait,  38  fathoms;  Nares  Harbor,  Admi- 


Digitized  by 


Google 


Nq.2802.       F0RAM1NIFBRA  FROM  NBW  ZEALAND— CUSHMAN.  627 

ralty  Islands,  17  fathoms;  and  the  Hyalonema  ground,  south  of 
Japan,  345  fathoms.  Millett  records  the  species  from  the  Malay 
Archipelago,  and  Chapman  from  off  Great  Barrier  Island. 

Genus  PLANORBUUNA  d'Orbigny,  1826. 

PLANOBBUUNA  ACEBTALIS  H.  B.  Brady. 

Planorbulina  aeervalu  H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884, 
p.  657,  pi.  92,  fig.  4.— Millett,  Journ.  Roy.  Micr.  Soc.,  1904,  p.  490.— Cushman, 
Bidl.  71,  U.  S.  Nat.  Mus.,  pt.  5,  1915,  p.  29,  pi.  14,  fig.  1;  fig.  32  (in  text). 

There  is  a  single  specimen  which  is  characteristic  of  this  species. 
Genus  TBUNCATUUNA  d'OrUgny,  1826. 

TBUNCATUUNA  LOBATULA  (Walker  and  Jacob). 

Nautilus  lobatulus  Walker  and  Jacob,  Adams'  Essays,  Kanmacher's  ed.,  1798, 

p.  642,  pi.  14,  fig.  36. 
Truneatulina  lobatula  d'Orbigny,  in  Barker,  Webb,  and  Berthelot,  Hist.  Nat. 

Isles  Canaries,  vol.  2,  pt.  2,  "Foraminiferes, "  1839,  p.  134,  pi.  2,  figs.  22-24.— H. 

B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  660,  pi.  92,  fig.  10; 

pi.  93,  figs.  1,  4,  5;  pi.  95,  figs.  4,  5. — Chapman,  Trans.  New  Zealand  Instit., 

vol.  38,  1905,  p.  256.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  5,  1915,  p.  31, 

pi.  15,  fig.  1;  fig.  34  (in  text). 

There  are  numerous  specimens  which  seem  to  be  this  species. 

TBUNCATUUNA  VARIABILIS  d'Orbigny. 

Truneatulina  variabilis  d'Orbigny,  Ann.  Sci.  Nat.,  vol.  7,  1826,  p.  279,  No.  8; 
in  Barker,  Webb,  and  Berthelot,  Hist.  Nat.  Isles  Canaries,  vol.  2,  pt.  2,  "Fora- 
miniferes," 1839,  p.  135,  pi.  2,  ^g.  29.— H.  B.  Brady,  Rep.  Voy.  Challenger, 
Zoology,  vol.  9,  1884,  p.  661,  pi.  93,  figB.  6-7.— Chapman,  Trans.  New  Zealand 
Instit.,  vol.  38, 1905,  p.  103.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  5,  1915, 
p.  33,  fig.  35  (in  text). 

There  are  numerous  irregular  specimens;  some  very  elongate,  like 
that  figured/  and  others  more  nearly  circular  in  their  general  outline, 
all  probably  representing  this  species.  The  early  chambers  in  the 
living  coiled  portion  are  brownish  in  color  in  the  best  preserved 
specimens. 

TBUNCATUUNA  HAIDINGERII  (d'Orbigny). 

Rotalina  haidingerii  d'Orbigny,  For.  Poss.  Bass.  Tert.  Vienne,  1846,  p.  154,  pi.  8, 
figs.  7-9. 

Truneatulina  haidingerii  Re  use,  Sitz.  kais.  Akad.  Wiss.  Wien,  vol.  55,  1867, 
p.  28.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  663, 
pi.  95,  fig.  7  — Chapman,  Trans.  New  Zealand  Instit.,  vol.  38,  1905,  p.  104.— 
Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  5,  1915,  p.  35,  pi.  13,  fig.  5;  pi.  28, 
fig.  1;  fig.  37  (in  text).— Side  bottom,  Journ.  Roy.  Micr.  Soc,  1918,  p.  257. 

There  are  a  few  specimens  which  seem  to  be  similar  to  those  figured 
by  Brady,  the  only  difference  being  in  the  angle  of  the  tests,  which 
seems  to  be  more  acute  than  our  specimens. 

»  Boll.  71,  U.  S.  Nat.  Mob.,  pt.  5, 1915,  p  38. 
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TBUNCATUUNA  UNGESIANA  OTOfMgny). 

Rotalina  ungeriana  d'Orbic^t,  For*  Fbss.  Bass.  Tert>  Vianne,  1846.  p. 157,  pi.  8, 
figs.  16-18. 

Truneatulina  unperUna  RHtres,  Uenkschf.  Akad.  Wis*  Wien,  vol.  25,  1865, 
p.  161.— H.  B.  Bbady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884.  p.  664, 
pi.  94,  figs.  9a-d.-OusHMAN,  Bull.  71,  U.  S.  Nat.  Mua.,  pt.  5, 1915,  p.  26,  pi.  17, 
fig.  2;  fig.  39  (in  text).— Sidbbottcw  ,  Journ.  Roy.  Micr.  Soc.,  1918,  p.  256. 

There  are  numerous  very  typical  specimens  of  this  species  which 
seems  to  be  a  common  one  in  the  region  from  the  published  records. 

TRUNCATULINA  TENUIMARGO  H.  B.  BrUy. 

Truneatulina  tenuimargo  H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 1884, 
p.  62,  pi.  93,  figs.  2-3.— Eoqer,  Abhand).  bay.  Acad.  Wiss.  Munchen,  Ci.  II, 
vol.  18,  1893,  p.  399,  pi.  16,  figs.  7-9.— Cbamcax,  Trans.  New  Zealand  lite  tit., 
vol.  38, 1905,  p.  102.— SiDBBOTTOM,  Journ.  Roy.  MicTi  So*.,  1918^  p.  257,  pi.  6, 
figs.  20,  21. 

There  are  two  specimens  mounted  on  the  slide  which  are  very 
close  to  Brady's  figure.1  This  seems  to  be  a  rare  species.  There  is 
no  such  development  of  the  ventral  surface  as  figured  by  Sidebottom, 
the  extent  of  the  elevation  being  similar  to  the  figure  quoted  by 
Brady  in  the  Challenger  Report.  This  seems  to  be  a  species  limited 
closely  to  the  Australian  region. 

Genus  SIPHONINA  Renss,  1849. 

SIPHONINA  RETICULATA  (Qgsek). 

Rotalina  reticulata  OzjfcKK,  Haidinger's  Nat.  Abh.,  vol.  2,  1848,  p.  145,  pi.  13, 

figs.  7-9. 
Siphonina  reticulata  Bronn,  Lethaea  Geognostica,  ed<  3,  vol.  3, 1853-1856,  p.  227, 

pi.  3r>(?),  figs.  23a-c.--Cu8HMAN,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  5,  1915,  p.  43, 

pi.  16,  fig.  4;  pi.  28,  fig.  3;  fig.  48  (in  text). 
Truneatulina  reticulata  H.  B.  Brady,  Rep.  Yoy.  Challenger,  Zoology,  vol.  9, 1884, 

p.  669,  pi.  96,  figs.  5-8.— Ohafman,  Trans.  New  Zealand  Instit.,  vol.  38,  1906', 

p.  102.— Sidbbottom,  Journ.  Roy.  Micr.  Soc.,  1918,  p.  257. 

There  is  a  single  specimen  with  a  very  crenulate  margin,  very 
similar  in  appearance  to  that  figured  by  Brady.2 

Genus  ANOMAUNA  tfOrbigny,  1826. 

ANOMAUNA  GROSSERUGOSA  (Gtfmbel). 

Truneatulina  grosserugosa  GtJMBEL,  Abh.  kais.  bay.  Akad,  Wisa,,  vol.  10,  1868, 

p.  660,  pi.  2,  fig.  104. 
Anomalina  grosserugosa  H.  B.  Brady,  Rep.  Voy.  Challenger  >  Zoology,  vol.  9, 

1884,  p.  673,  pi.  94,  figs.  4,  5.— Cushman,  Bull.  71,  U.  S,  Nat,  Mus.,  pt.  5, 1915, 

p.  45,  pi.  20,  fig.  1;  fig.  50  (in  text). 

There  are  numerous  specimens  which  seem  to  be  this  species, 
although  neither  Chapman  or  Sidebottom  record  it  from  this  region. 

1  Challenger  Report,  pi.  93,  flg.2.  « Idem,  pi.  90,  figs  5, 6. 
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Chapman,  however,  records  it  from  Funafuti,  and  it  is  known  from 
numerous  stations  in  the  North  Pacific. 

Genus  CARPENTARIA  Gray,  1868. 

CARPENTARIA  PROTEWORMIS  Gofe. 

Catpenteria  balaniformis,  var.  protetfottnit  Goto,  Koagl.  Svenak.  Vet.  Aiad. 

Handl.,  vol.  19,  1882,  p.  94,  pi.  6,  figs.  208-214;  pL  7, figB.  216-219. 
Carpentaria  proteiformis  H.  B,  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol*  9, 

1884,  p.  679,  pi.  97,  figs.  8-14.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  5f 

1915,  p.  49,  pi.  20,  fig.  2;  pi.  21,  fig.  1. 

There  are  several  very  typioal  specimens  of  this  species  which  is 
very  common  in  the  Indo-Paoifio,  and  well  developed  in  the  Philip- 
pines and  coral-reef  regions.  These  typical  specimens  have  the 
reticulate  porous  wall,  as  shown  in  the  figures  given  by  Goes  and 
Brady.  There  are,  however,  other  very  interesting  specimens 
mounted  on  the  slide  with  these.  These  are  not  only  different  in 
form,  but  also  in  the  structure  of  the  test,  and  especially  in  the 
ornamentation.  One  series  of  these  has  the  test  very  thin,  and  the 
pores  small  and  close  together.  Some  of  the  specimens  are  loosely 
joined  in  an  irregular  linear  series.  Others  are  irregularly  piled,  and 
while  they  have  the  same  type  of  test,  they  have  an  addition  of  a 
superficial  thickening  of  material  which  gives  them  a  very  different 
appearance.  This  consists  of  more  or  less  regular  bosses  on  the 
outside  of  the  test  already  formed.  These  thickenings  are  circular 
or  irregularly  elongate  and  are  distinguished  between  the  pores  of  the 
test.  This  makes  an  entirely  different  looking  test  from  the  other* 
(In  worn  specimens,  even  in  later  chambers,  this  secondary  thickening 
is  lacking.)  The  apertures  also  are  very  different  in  character.  Some 
of  them,  as  shown  by  Go£s,  are  elongate  and  tubular,  while  others  are 
sunken  and  have  numerous  spines  about  the  borders  on  the  two  or 
three  adjacent  chambers.  Altogether  this  forms  a  very  interesting 
series.  The  specimens  are  in  considerable  numbers,  but  not  sufficient 
to  determine  whether  these  are  definite  varietal  characters  or  not. 

Genus  PULV1NULINA  Parker  and  Jones,  1862. 

PULVINUUNA  CONCENTRICA  Parker  and  Jones. 

Puhwulxna  concentriea  (Parker  and  Jones,  MS.),  H.  B,  Brady,  Trans.  Linn. 
Soc.,  London,  vol.  24, 1864,  p.  470,  pi.  48,  fig.  14;  Rep.  Voy.  Challenger,  Zoology, 
vol.  9,  1884,  p.  686,  pi.  105,  fig.  la-6.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus., 
pt.  5,  1915,  p.  51,  pi.  28,  fig.  4. 

There  are  several  specimens  representing  both  early  stages  and  the 
adult  of  this  species.  This  species  is  very  widely  spread  and  shows 
little  variation  in  its  characters.  Neither  Chapman  or  Sidebottom 
seem  to  record  it  from  this  region. 
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PULVINUUNA  OBLONGA  (WDIlMiwm.) 

Nautilus  auricula,  var.  a,  Fichtel  and  Moll,  1803,  Teet.  Micr.,  p.  108,  pi.  20, 

figs,  d,  e,f. 
Rotalina  oblonga  Williamson,  Rec.  Foram.  Great  Britain,  1858,  p.  51,  pi.  4,  figs. 

98-100. 
Pulvinulina  oblonga  H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884, 

p.  688,  pi.  106,  figB.  4a-c.— Sidbbottom,  Journ.  Roy.  Micr.  Soc.,  1918,  p.  26a 

There  is  a  single  typioal  specimen  of  this  species  which  is  common 
in  the  general  region.    Sidebottom  records  small  specimens. 

PULVINULINA  ef.  PATAGONICA  tfOifcfcar. 

A  single  specimen  may  be  referred  to  this  species  but  it  is  not 
typical. 

PULVINULINA  CANABIENSIB  (<TOtW*«y). 

Rotalina  canariensis  d'Orbigny,  in  Barker,  Webb,  and  Berthelot,  Hist.  Nat. 
Isles  Canaries,  vol.  2,  pt.  2,  "ForaminifereB,"  1839,  p.  130,  pi.  1,  figs.  34-36. 

Pulvinulina  canariensis  Owen,  Journ.  Linn.  Soc.  London,  vol.  $,  Zool.,  1867, 
p.  148,  pi.  5,  fig.  21.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 
1884,  p.  692,  pi.  103,  figs.  8-10.— Chapman,  Trans.  New  Zealand  Instit.,  vol.  38, 
1905,  p.  105.--Cu8hman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  5,  1915,  p.  56,  pi.  23, 
fig  1;  fig.  55  (in  text).— Sidebottom,  Journ.  Roy.  Micr.  Soc.,  1918,  p.  259. 

There  are  numerous  typical  specimens,  which  seem  to  be  common 
in  the  region,  being  recorded  both  by  Chapman  and  Sidebottom. 

PULVINUUNA  TRUNCATULINOIDES  (fOiMgay). 

Rotalina  truncatulinoides  d'Obriqny,  in  Barker,  Webb,  and  Berthelot,   Hist. 

Nat.  Isles  Canaries,  vol.  2,  pt.  2,  "Foraminiferee,"  1839,  p.  132,  pi. 2,  figs.  25-27. 
'  Pulvinulina  truncatulinoides  Parker  and  Jonbs,  Philos.  Trans.,  vol.  155,  1865, 

p.  398,  pi.  16,  figs.  41-43.— Chapman,  Trans.  New  Zealand  Instit.,  vol.38, 1905, 

p.  105.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  5,  1915,  p.  59,  pi.  23,  fig.  4.— 

Sidebottom,  Journ.  Roy.  Micr.  Soc,  1918,  p.  259. 
Pulvinulina  micheliniana  H.  B.  Brady,  Rep.  Voy.  Challenger ',  Zoology,  vol.  9, 

1884,  p.  694,  pi.  104,  figs.  1,  2. 

There  are  several  typical  specimens  of  this  widely  spread  pelagic 
form. 

PULVINULINA  SCHBEIBERSn  (tfOrbfcny). 

Rotalina  schreibersii  d'Orbiqny,  For.  Foss.  Bass.  Tert.    Vienne,  1846,  p.  154, 

pi.  8,  figs.  4-6. 
Pulvinulina  schreibersii  Parker  and  Jones,  Philos.  Trans.,  vol.  155,  1865,  p, 

393.— H.  B.  Brady,  Rep.  Voy.   Challenger,  Zoology,  vol.  9,  1884,  p.  697,  pi. 

115,  fig.  la-c.— Chapman,  Trans.  New  Zealand  Instit.,  vol.  38,  1905,  p.  106. — 

Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  5,  1915,  p.  62,  &g.  59  (in  text). 

There  are  several  typical  specimens  of  this  species  which  seems 
to  be  characteristic  of  the  Indo-Pacific,  Most  of  the  Challenger 
material  comes  from  this  region,  and  I  have  found  it  to  be  very- 
abundant  in  the  Philippines.  It  extends  as  far  eastward  as  the 
Hawaiian  Islands  and  as  far  westward  as  the  Red  Sea  and  the 
Mediterranean. 


Digitized  by 


Google 


No.  2B02.      FORAMINIFERA  FROM  NEW  ZEALAND— CU8HM AN.  631 

PULVDTCUNA  CEAS8A  (tfOtMgay). 

Rotalina  crassa  d'Orbiqny,  Mem.  Soe.  Geol.  France,  vol.  4,  1840,  p.  32,  pi.  3, 
figs.  7,  8. 

Pulvinutina  crassa  Owbn,  Journ.  Linn.  Soc.  Zool.  London,  vol.  9,  1867,  p.  148, 
pi.  5,  fig.  8  (?),  9.— H.  B.  Bbadt,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884, 
p.  694,  pi.  103,  figs,  11,  12.— Chapman,  Trans.  New  Zealand  Instit.,  vol.  38, 
1905,  p.  105.— Cushman,  Bull.  71,  U.  8.  Nat.  Mus.,  pt.  5,  1915,  p.  58,  pi.  27, 
fig.  1. — Sidbbottom,  Journ.  Roy.  Micr.  Soc.,  1918,  p.  259. 

There  are  several  specimens  of  this  common  species. 

PULVINULINA  EJJBGANS  (<rOrbl*njr). 

Rotalia  (Turbinating)  elegans  d'Obbigny,  Ann.  Sci.  Nat.,  vol.  7,  1826,  p.  276, 

No.  54. 
Pulvinutina  elegans  Jones  and  Parker,  Geologist,  vol.  7,  1864,  p.  88.— H.  B. 

Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 1884,  p.  699,  pi.  106,  figs.  4r-6.— 

Cushman,  Bull.  71,  U.  8.  Nat.  Mus.,  pt.  5,  1915,  p.  63,  pi.  26,  fig.  3.— Side- 

bottom,  Journ.  Roy.  Micr.  Soc,  1918,  p.  260. 

Typical  specimens  occur  in  various  stages.  The  species  is  very 
common  in  this  whole  general  region. 

PULVINULINA  AURICULA  (Flcfetol  and  Moll). 

Nautilus  auricula,  var.  a  Fichtel  and  Moll,  Test.  Micr.,  1803,  p.  108,  pi.  20, 

figs.  a-c. 
Pulvinutina  auricula  Pabeer  and  Jones,  Philos.  Trans.,  vol.  155, 1865,  p.  393. — 

H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  688,  pi.  105,  figs. 

5a-c. — Chapman,  Trans.  New  Zealand  Instit.,  vol.  38,  1905,  p.  105. — Cushman, 

Bull.  71,  U.  S.  Nat.  Mus.,  pt.  5, 1915,  p.  53,  pi.  22,  fig.  1.— Sidebottom,  Journ. 

Roy.  Micr.  Soc,  1918,  p.  260. 

Very  large  fine  specimens  are  mounted  on  one  of  the  slides.  This 
is  common  in  comparatively  deep  water  in  the  general  region. 
Brady  records  it  off  the  Philippines,  and  I  have  found  it  in  the  same 
region. 

Genus  ROTALIA  Lamarck,  1804. 

BOTALIA  SOLD  AND  d»OfM*»y. 

Rotalia  (Oyroidina)  soldanii  d'Orbigny,  Ann.  Sci.  Nat.,  vol.  7, 1826,  p.  278,  No.  5. 

Rotalia  soldanii  Hantken,  Mitt.  Jahrb.  ung.  geol.  Anstalt.,  1875,  p.  80,  pi.  9, 
figs.  7a-c.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  706, 
pi.  107,  figs.  6, 7.— Chapman,  Trans.  New  Zealand  Instit.,  vol.  38, 1905,  p.  106.— 
Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt,  5,  1915,  p.  71,  pi.  29,  fig.  1;  pi.  31, 
fig.  4. 
The  mounted  specimens  are  very  typical. 

Genus  GYPSINA  Carter,  1877. 

GYPSINA  INHAERENS  (Schaltae). 

Acervulina  inhaerens  Schultze,  Organ,  der  Polythal.,  1854,  p.  63,  pi.  6,  fig.  12. 
Gypsina  inhaerens  H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p. 

718,  pi.  102,  figs,  1-6.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  5, 1915,  p.  74, 

pi.  21,  figB.  6,  7. 

There  is  a  single  specimen,  which  seems  to  be  this  species. 
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GYP8DCA  VBSICCIAftK  (VSMtarand 

Orhiiolina  reticularis  Parker  and  Jonbs,  Ann.  Mag.  Nat.  Hiat.?  aer.  S,  vol.  6, 

1860,  p.  31,  No.  5. 
Oypsina  vesicularis  Garter,  Ann.  Mag.  Nat.  Hist.,  aer.  4,  vol.  20,  1877,  p.  173. — 

H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  718,  pi.  101, 

figs,  9-12. 

There  are  two  specimens,  small  and  poorly  preserved,  which  may 
be  this  species.  They  are  roughly  conical  in  form,  of  light  color, 
and  similar  to  Brady's  figures. 

Genoa  POLYTREMA  Rteo,  182*. 

POLTTSEMA  MINIACBUM  (Unmi). 

MUkpora  mmiacea  Linnaeus,  Syat.  Nat.,  ed.  13,  (Gmelin'a),  vol.  1,  pt.  6,  1788, 

p.  3784,  No.  6. 
Polytrana  miniaeeum  Blaievillb,  Diet.  8ci.  Nat.,  vol.  42,  1826,  Atlaa,  Zooph., 

vol.  1,  p.  17.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p. 

721,  pi.  100,  figa.  5-9;  pi.  101,  fig.  1.— Hickson,  Trans.  Linn.  Soc.  London, 

Zoology,  vol.  14.  1911,  pp.  444,  453,  pi.  30,  fig.  1;  pi.  31,  fig.  8;  pi.  32,  figa. 

18,  23,  27,  31.— Cushman,  Bull.  71,  U.  8.  Nat.  Hna.,  pt.  5,  1915,  p.  75,  pi.  18, 

fig.  6;  pi.  20,  fig.  4. 

There  are  several  specimens  of  this  species;  two  of  them  are  the 
characteristic  pink  color;  the  other  two  are  grayish  white. 

Family  NUMMULITIDAE. 

Genoa  NONIONINA  ffOrbigny;  1826. 


NONIONINA  UMBUJCATULA  (Mwtaaa). 

Nautilus  umbUicatulxu  Montagu,  Test.  Brit.,  1803,  p.  191. 

Nonionina  umbilicatula  Parker,  Jones,  and  H.  B.  Brady,  Ann.  Mag.  Nat. 

Hist.,  eer.  4,  vol.  8,  1871,  p.  242,  pi.  12,  fig.  157.— H.  B.  Brady,  Rep.  Voy. 

Challenger,  Zoology,  vol.  9,  1884,  p.  726,  pi.  109,  figs.  8,  9.— Chapman,  Trans. 

New  Zealand  Instit.,  vol.  38, 1905,  p.  107.— Cubhman,  Bull.  71,  U.  S.  Nat.  Mus., 

pt.  4,  1914,  p.  24,  pi.  17,  fig.  1.— Sidebottom,  Journ,  Roy.  Micr.  8oc.,  1918,  p. 

262. 

There   are  numerous  well-developed  specimens  of  this  species 
which  seems  to  be  common  in  the  Indo-Pacific. 

Genoa  POLYSTOMELLA  Lamarck,  1822. 

POLYSTOMJSLLA  CRISTA  (Iianaou). 

Nautilus  crispus  Linnaeus,  Syat.  Nat,,  ed.  12, 1767,  p.  1162. 

Polystomella  crispa  Lamabck,  Anim.  sans  Vert.,  vol.  7,  1822,  p.  625,  No.  1. — 

H.  B.  Brady,  Rep.  Voy.  ChaUengert  Zoology,  vol.  9,  1884,  p.  736,  pi.  110,  figB. 

6,  7.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  4,  1914,  pi.  18,  fig.  1.— Side- 

bottom,  Journ.  Roy.  Micr.  Soc,  1918,  p.  263. 

There  is  a  single  specimen  apparently  immature.    Sidebottom 
records  a  few  very  small  weak  specimens. 
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POLYSTOMELLA  MACELLA  (Flcfctel  and  M«U). 

JVmtftfu*  macellus,  var.  a,  Fichtbl  and  Moll,  Test.  Micr.,  1803,  p.  66,  pi.  10, 
figs.  e-g. 

Polystomella  macella  Pabkrr  and  Jones,  Ann.  Mag.  Nat.  Hist.,  ser.  3,  vol.  5, 
1860,  p.  104,  No.  8.—H.  B.  Bbady,  Rep.  Voy.  Challenger,  Zoology,  vol.  0, 1884, 
p.  737,  pi.  110,  figB.  8,  9, 11.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  4, 1914, 
p.  33,  pi.  18,  fig.  3.— Sidbbottom,  Journ,  Roy,  Micr.  Soc.,  1918,  p.  263. 

There  are  numerous  finely  developed  specimens  of  this  species 
which  Sidebottom  records  as  "two  very  small  immature  specimens.'/ 

POLYSTOMELLA  MILLBTTH  Heroa-Alton  and  Butaad. 

Polystonulla  verriculata  Millett,  Journ.  Roy.  Micr.  Soc.,  1904,  p.  604,  pi.  11, 

fig.  3. 
Poly8tomella  millettix  Heron- Allen  and  Earland,  Trans.  Zool.  Soc.,  p.  735,  pi. 

53,  figa.  38-42. 

There  are  five  specimens  which  may  be  possibly  referred  to  this 
species.  They  have  a  reticulate  surface,  the  lines  of  which  are 
oblique  to  the  sutures.  In  the  specimens  from  New  Zealand,  even 
in  the  last-formed  chambers,  there  is  not  developed  the  angled  con- 
dition shown  by  Heron-Allen  and  Earland  in  their  type  figures. 
These  correspond  fairly  well  with  the  figures  of  P.  hedleyi  figured 
by  Jensen.1  His  specimens,  however,  have  less  of  the  angled  pattern 
than  is  developed  in  our  specimens,  and  ours  are  not  very  closely 
like  those  of  Millett.  From  the  various  figures  given  of  similar 
specimens  of  the  Philippines  and  from  this  general  region,  there  is 
either  one  very  variable  species  or  numerous  varieties  or  species 
developed,  acid  it  should  be  carefully  collected  and  studied  in  the 
regions  to  determine  this. 

Family  MILIOLIDAE. 

Subfamily  Cornuspltuninae. 

Genus  CORNUSFHtA  Schultxe,  1854. 

COBNUSPIRA  POUACKA  Costa,  var.  EZPANSA  Chapman. 

Cornuspira  carinata  Costa,  var.  ezpansa  Chapman,  Biol.  Res.  Endeavour,  vol.  3, 
1915,  p.  318,  pi.  1,  fig.  3. 

There  are  several  well-developed  specimens  which  are  very  clearly 
this  variety  described  by  Chapman.  Our  specimens,  however,  are 
better  developed  than  that  figured  by  Chapman.  It  is  very  clear, 
both  from  these  specimens  and  from  abundant  Philippine  material, 
that  this  would  be  a  variety  of  C.  foliacea.  Some  of  the  specimens 
are  very  expanded  and  are  nearly  4  mm.  in  length  and  nearly  as 
much  in  breadth.  There  are  slight  traces  of  very  fine  longitudinal 
striae. 

i  Pro*  Linn.  Soo.  New  Sooth  Wales,  vol.  29, 1005,  p.  838,  pi.  28.  fig.  4. 
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COBNUSPIRA  INVOLVENS  (Bam). 

Opereulina  involvens  Reuss,  Denkschr.  Akad.  Wiss.  Wien,  vol.  1,  1849,  p.  370, 

pi.  45,  fig.  20. 
Cornuapira  involvens  Reuss,  Site.  Akad.  Wiae.  Wien,  vol.  48,  1863,  p.  39,  pi.  1, 

fig.  2.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 1884,  p.  200,  pi.  11, 

figs.  1-3.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  6, 1917,  p.  25,  pi.  1,  fig.  2; 

pl.2,  fig.  2.— Sidebottom,  Jouni.  Roy.  Micr.  Soc.,  1918,  p.  11. 

There  is  a  single  specimen  which  seems  to  be  typical.  It  is  micro- 
spheric. 

CORNUSPKA  LACUNOSA  H.  B.  Bnij. 

Cornuspxra  lacunosa  H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884, 
p.  202,  pi.  113,  ti%.  21.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  6, 1917,  p.  26, 
pi.  2,  &g.  3. 

There  are  two  microspheric  specimens  of  small  size  which,  although 
not  very  irregular  in  surface  pattern,  resemble  very  closely  the 
young  of  this  species  as  seen  in  material  from  the  Philippines  and 
other  portions  of  the  North  Pacific. 

CORNUSPIRA,  «t«cie«  (7). 

There  are  two  microspheric  specimens  on  one  of  the  slides  which 
seem  to  be  different  from  any  described  species  of  this  genus.  The 
earliest  coils  are  smooth;  the  later  ones  are  covered  by  longitudinal 
or  oblique  costae.  These  are  usually  distinct  and  do  not  run  one 
into  the  other.  The  transverse  lines  of  growth  are  also  prominent 
in  the  later  portions.  In  the  largest  of  the  two  specimens  the  coils 
become  somewhat  expanded  but  not  compressed,  the  test  being  at 
its  greatest  thickness  in  this  portion.  It  is  not  at  all  like  C.  siriolata 
H.  B.  Brady;  in  form  it  is  somewhat  similar  to  a  specimen  figured  by 
Chapman  l  from  the  Tertiary  of  Australia.  Chapman's  figure  does 
not  show  the  surface  markings  as  in  our  material,  but  the  form  is 
very  suggestive.  Except  for  the  very  broad  later  growth  it  resembles 
C.  lacunosa.  The  material  of  C.  lacunosa  which  I  had  from  the  North 
Pacific  showed  that  the  last  coil  loses  its  ornamentation  largely. 
Otherwise  this  largest  specimen  is  quite  similar  to  that  form. 

Genus  SPIROLOCUUNA  d'Orbigny,  1826. 

SPDtOLOCULINA  GBATELOUPI  tfOrMgaj. 

SpriolocuHna  graUloupi  d'Orbigny,  Ann.  Sci.  Nat.,  vol.  7,  1826,  p.  298.— Ter- 
qubm,  M6m.  Soc.  Geol.  France,  ser.  3,  vol.  1,  1878,  p.  52,  pi.  5,  figp.  5,  6. — 
Wbisnbb,  Archiv.  Prot.,  vol.  25, 1912,  p.  208.— Cushman,  Bull.  71,  U.  S.  Nat. 
Mus.,  pt.  6, 1917,  p.  31,  pi.  4,  figs.  4,  5. 

Spiroloculina  exeavata  H.  B.  Brady  (not  d'Orbigny),  Rep.  Voy.  Challenger, 
Zoology,  vol.  9,  1884,  p.  151,  pi.  9,  figs.  5,  6. 

There  are  several  well-developed  specimens  of  this  species  in 
various  stages.    The  largest  ones  show  adult  characters  very  well. 

i  Jonrn.  Linn.  Soc  Zool,  to!.  80, 1907,  p.  24,  pi.  3.  fig.  48. 
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SPIROLOCULINA  AFFDLA  Terqaem. 

Spiroloculina  affixa  Terquem,  Mem.  Soc.  Geol.  France,  ser.  3,  vol.  1,  1878,  p. 

56,  pi.  5  (10),  fig.  13a-c.— Howchin,  Trans.   Roy.  Soc.  South  Australia,  vol. 

12,  1889,  p.  2.— Chapman,  Journ.  linn.  Soc.  Zoology,  vol.  30, 1907,  p.  10,  pi.  1 , 

figs.  23-25. 
Spiroloculina  aeutimargo  H.  B.  Brady  (part),  Rep.  Voy.  Challenger,  Zoology, 

vol.  9, 1884,  pi.  10,  fig.  12  (not  figs.  13-15). 
Spiroloculina  inaequilaieralu  Schlumberger,  Mem.  Soc.  Zool.  France,  vol.  6, 

1893,  p.  201,   pi.  4,  figs.  84-86;  fig.  3  (in  text).— -Sidebottom,  Mem.  and  Proc. 

Manchester  Lit.  and  Philos.  Soc.,  vol.  54,  No.  16, 1910,  p.  2,  pi.  1,  fig.  2. 

There  are  a  number  of  specimens  which  are  very  evidently  this 
species,  and  show  little  variation  in  form  and  general  characters 
Chapman  and  Howchin  record  this  from  the  Tertiary  of  Australia 
Terquem  described  the  species  from  the  Pliocene  of  the  Isle  <of 
Rhodes;  Schlumberger  described  his  species,  which  is  evidently  the 
same  as  Terquem's,  from  the  Gulf  of  Marseille. 

Sidebottom  had  the  same  species  from  the  Bay  of  Palermo,  Sicily. 
The  figure  given  by  Brady  referred  to  above  seems  to  be  this  same 
species.  From  other  material  that  I  have  had  it  seems  to  be  wide- 
spread and  of  very  constant  characters  in  this  general  region. 

SPIROLOCULINA  ANTILLBA  <TOrMgny,  var.  RETICOSA  Chapman. 

Spiroloculina  grata  Terquem,  var.  reticosa  Chapman,  Biol.  Res.  Endeavour,  vol. 
3,  1915,  p.  313,  pi.  1,  fig.  2. 

There  is  a  single  specimen  which  is  very  clearly  this  variety  de- 
scribed by  Chapman  from  "forty  miles  south  of  Cape  Wiles.7 '  It 
has  the  same  peculiar  surface  markings  as  shown  in  the  type  figure, 
and  probably  has  a  widespread  distribution  about  Australia  and 

elsewhere. 

Genus  PLANISPEEUNA  Segnenza,  1880. 

PLANISPIRINA  SPHABRA  (d'Orblgnj). 

Biloculina  ephaera  d'Orbigny,  Voy.  Amer.  Merid.,  1839,  "Fo^amiIrife^es,,,  p.  66, 
pi.  8,  figs.  13-16.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884, 
p.  141,  pi.  2,  figs.  4a,  6.— Sidebottom,  Journ.  Roy.  Micr.  Soc.,  1918,  p.  4. 

Planispirina  sphaera  Schlumberger,  Mem.  Soc.  Zo5l.  France,  1891,  p.  190, 
text  figs.  45,  46.— Chapman,  Trans.  New  Zealand  Instit.,  vol.  38,  1905,  p. 
82.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  6,  1917,  p.  37,  pi.  19,  fig.  1. 

There  are  a  few  specimens  which  have  the  typical  V-shaped  aper- 
ture. 

Genus  NUBECULARIA  Defrance,  1825. 

NUBECULARIA  LUCIFUGA  Drtanc*. 

Nubecularia  luci/uga  Defrance,  Diet.  Sci.  Nat.,  vol.  25,  1825,  p.  210,  Atlas 
Zooph.,  pi.  44,  fig.  3.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9 
1884,  p.  134,  pi.  1,  figs.  9-16.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  6, 
1917,  p.  41,  pi.  8,  fig.  6. 

There  are  two  specimens  which  are  referred  to  this  species.  One 
represents  several  close-set  chambers  irregularly  coiled.    The  other 
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represents  an  irregular  linear  series  in  which  the  chambers  are  pyri- 
form,  the  basal  portion  being  broad  and  rounded,  the  apertural  end 
narrowed.  These  remind  one  very  much  of  certain  specimens  of 
Vitrewebbina.     Both  specimens  are  attached  to  shell  fragments. 

NUBBCULABIA  BRADYI  Millet*. 

Plate  75,  fig.  6. 

Nubecularia  inflate  H.  B.  Brady,  (not  Nubecularia  inflaia  Tbrqurm),  Rep. 

Voy.  Challenger,  Zoology,  vol.  9, 1884,  p.  185,  pi.  1,  figs.  5-8. 
Nubecularia  bradyi  Millbtt,  Journ.  Roy.  Ificr.  8oc.,  1886,  p.  281,  pi.  5,  fig.  6.— 

Oushman,  Boll.  71,  U.  S.  Nat.  Mus.,  pt.  6,  1917,  p.  41,  pL  8,  figp.  4,  5. 

There  are  numerous  specimens,  retry  irregular  in  shape  and 
resembling  in  a  general  way  those  figured  by  Brady1  and  also 
a  specimen  figured  by  Millett.  In  spite  of  the  fact  of  the  irregu- 
larity of  form,  the  general  characters  of  this  species  seem  to  be 
well  defined.  The  surfaoe  is  smooth  and  polished  and  clear  white 
in  color. 

Subfamily  Fibcherininae. 

Genus  FISCHERINA  Terquem,  1878. 

FISCHBKINA  PELLUCIDA  Millett. 

Plate  75,  figs.  7,  8. 

Fieeherina  peUudda  Millbtt,  Journ,  Roy.  Micr.  Soc.,  1898,  p.  611,  pi.  13,  figs. 
14-15.— Hbron-Allbn  and  Earland,  Trans.  Zool.  8oc.  London,  vol.  20, 1915, 
p.  591. 

There  are  two  very  typical  specimens  from  this  station,  Heron- 
Allen  and  Earland  record  it  from  the  Eerimba  Archipelago  off  the 
eastern  coast  of  Africa.  Millett' s  specimens  are  from  the  Malay 
Archipelago,  and  with  this  material  from  New  Zealand,  show  that 
the  species  has  a  wide  range  in  the  Indo-Pacific  region.  Heron- 
Allen  and  Earland  in  the  same  paper  (p.  592)  record  their  species 
F.  hdix  from  material  collected  by  Mr.  R.  L.  Mestayer  from  the 
same  dredging  from  which  our  material  is  mounted.  This  species 
has  not  occurred  on  the  series  of  slides  I  have  had  from  the  United 
States  National  Museum. 

Subfamily  Quinqubloculininab. 

Genus  QUINQUELOCUUNA  d'Orbigny,  1826. 

QUINQU15LOCUUNA  SCLEROTICA  Kamr. 

QuinquelocuUna  sclerotica  Karrer,  Site.  Akad.  Wiss.  Wien,  vol.  58,  Abth.  1, 
1868,  p.  152,  pi.  3,  fig.  5. 

»  Challenger  Report,    pi.  1.  figs.  5-8. 
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Mitotin*  tcteroUca  Balkwidl  and  Miramv  Journ,  Micr.,  vol.  8,  1884,  p.  84,  pL 
1,  fig.  2.— Heron-Allen  and  Earland,  Trans.  Zool.  8oc.  London,  vol,  20, 
1915,  p.  577,  pi.  44,  figs.  1-4. 

Several  specimens  with  an  agglutinate  test  seem  to  belong  to  this 
species  which  Heron-Allen  and  Earland  have  found  in  the  Kerimba 
Archipelago. 

QUINQUKLOCUUNA  POLYGONA  d'OcMgaj. 

Qidnqtuloculina  polygvna  d'Orbiqnt,  in  De  la  Sagra,  Hist.  Fib.  Pol.  Nat.  Cuba, 
1889,  "FOranrinifcree, "  p.  198,  pi.  12,  figB.  21-28. 

There  are  several  specimens  with  square-edged  chambers,  which 
seem  very  similar  to  this  species  described  by  d'Orbigny. 

QUINQUELOCULINA  VULGARIS  d'OrMgay. 

(fyinqvetocidina  vulgaris  d'Orbiqny,  Ann.  Sci.  Nat.,  vol.  7, 1826,  p.  302,  No.  33.— 
Schlumbergbr,  tfem.  Soc.  Zool.  France,  1898,  p.  207,  text  figB.  18, 14,  pi.  2, 
figs.  65, 66.— Cubhman,  Bull.  71,  U*  S.  Nat.  Hub.,  pt.  6, 1917,  p.  46,  pi.  11,  fig.  3. 

Mxlxolina  vulgaru  Chapman,  Trans.  New  Zealand  Inetit,  vol.  38, 1905,  p.  81.— 
Heron- Allen  and  Earland,  Trans.  Zool.  Soc.  London,  vol.  20, 1915,  p.  569. 

There  are  several  specimens  which  can  be  referred  to  this  species, 
which  I  find  to  be  common  in  shallow  water  about  the  Pacific,  and 
from  the  Hawaiian  Islands  to  Japan. 

QUINQUELOCUUNA  BICOSTATA  d'OrbigBjr. 

QuxnqueloeuHna  bicottata  d'Orbigny,  in  De  la  Sagra,  Hist.  Fb.  Pol.  Nat.  Cuba, 
1839,  p.  195,  pi.  12,  figs.  8-10.— Cubhman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  6, 1917, 
p.  47,  pi.  13,  fig.  1. 

MiUolma  bicortata  Heron-Allen  and  Earlanih  Trans.  Zool.  Soc.  London,  vol. 
20, 1915,  p.  572,  pi.  42,  figs.  42-45. 

There  are  a  few  specimens  which  are  evidently  this  species  and 
close  to  those  figured  by  Heron-Allen  and  Earland  in  the  above 
reference. 

QUINQUELOCULINA  DBPARIUS  ffOiMga*. 

Quinqueloculina  dupariUs  d'Qbbxont,  Ann.  Sci.  Nat,  vol.  7,  1826,  p.  302,  No. 
21.— ScHLUMBBRGER,  M6m.  Soc.  Zool.  France,  vol.  6,  1893,  p.  212,  pi.  2,  figs. 
55-57,  figs.  21, 22  (in  text).— Cubhman,  Bull.  71,  IT.  S.  Nat.  Mu*.,  pt.  6,  1917, 
p.  48,  pi.  14,  fig.  1. 

This  species,  which  is  very  characteristic  of  this  whole  region  in 
shallow  water,  occurs  in  the  mounted  material.  In  the  Philippines 
it  is  a  very  common  and  widely  distributed  species,  and  evidently 
typical  of  the  Indo-Pacific. 

QUINQUELOCULINA  BRADTANA  Caahnutt. 

Mxlxolina  xindota  H.  B.  Brady,  (not  QwnquHocuMna  undosa  Earrer),  Rep.  Voy. 

Challenger,  Zoology,  vol.  9, 1884,  p.  176,  pi.  6,  figB.  6-8. 
Qidnqtuloculina  bradyana  Cubhman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  6, 1917,  p»  52, 

pi.  18,  fig.  2. 

A  few  specimens  which  are  close  to  the  figures  of  this  species  which 
I  have  given  (pt.  6,  1917,  pi.  18,  fig.  2)  are  mounted.    From  Brady's 
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figures  and  the  material  I  have  had,  it  seems  to  be  a  species  widely 
distributed  in  the  Indo-Pacific. 

Genus  HAUERINA  d'Orbignj,  1848. 

HAUEBINA  FRAQHJB9SIMA  (H.  B.  Brmij). 

Spiroloculina  fragUisekna  H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 

1884,  p.  149,  pi.  9,  figs.  12-14, 
Hauerina  fragUimma  Millbtt,  Joum.  Boy.  Micr.  Soc.,  1898,  p.  610,  pi.  13,  figs. 

8-10.— Cushman  j  Bull.  71,  U.  S.  Nat.  Mue.,  pt.  6, 1917,  p.  64,  pi.  24,  fig.  4. 

There  is  a  single  specimen  which  is  evidently  the  young  of  this 
species,  although  the  aperture  is  not  cribrate.  The  surface  is  very 
smooth  and  polished,  very  thin,  and  the  edge  rounded.  The  records 
for  this  species  are  all  from  this  general  region. 

Genus  TRILOCULINA  d'Orbfgny,  1826. 

TRILOCULINA  TRIGONULA  (lamarck). 

MUiolita  trigonula  Lamarck,  Ann,  du  Mus.,  vol.  5, 1804,  p.  351,  No.  3. 
TrUoculina  trigonula  d'Orbiony,  Ann.  Sci.  Nat.,  vol.  7,  1826,  p.  299,  No.  1, 

pi.  16,  figs.  5-9.— Cushman,  Bull.  71,  U.  S.  Nat.  Mua.,  pt.  6, 1917,  p.  65,  pi.  25, 

fig.  3. 
MUiolina  trigonula  Williamson,  Bee.  Foram.  Great  Britain,  1858,  p.  83,  pi.  7, 

figs.  180-182.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 1884,  p.  164, 

pl.3,fige.l4-16. 

There  are  a  few  specimens  which  are  typical  of  this  species. 

TRILOCULINA  TRICASINATA  tfOrbignj. 

TrUoculina  tricarinata  d'Orbiony,  Ann.  Sci.  Nat,  vol.  7, 1826,  p.  299,  No.  7.— 
Cushman,  Bull.  71,  U.  S.  Nat.  Mua.,  pt.  6, 1917,  p.  66,  pi.  25,  figs.  1,  2. 

MUiolina  tricarinata  H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884, 
p.  165,  pi.  3,  fig.  17a,  6. — Sidebottom,  Jo  urn.  Roy.  Micr.  Soc.,  1918,  p.  7. 

There  are  two  specimens  of  this  species,  of  the  broad  short  form,  in 
which  the  breadth  and  the  length  are  nearly  equal. 

TRILOCULINA  CIBCULARIS  Bwmmu. 

TrUoculina  drcularis  Bobnbmann,  Zeitechr.  deutsch.  geol.  Gee.,  vol.  7,  1855,  p. 

349,  pi.  19,  fig.  4.— Cushman,  Bull.  71,  U.  S.  Nat.  Mub„  pt.  6, 1917,  p.  67,  pi.  25, 

fig.  4;  pi.  26,  fig.  1. 
MWottna  circular™  H.  B.  Brady,  Rep.?  Voy.  Challenger,  Zoology,  vol.  9,  1884, 

p.  169,  pi.  4,  fig.  Za-c;  pi.  5,  figs.  13,  14.— Chapman,  Trans.  New  Zealand 

Instit^  vol.  38, 1905,  p.  81.— Sidebottom,  Journ.  Roy.  Micr.  Soc.,  1918,  p.  8. 

One  or  two  specimens  among  those  mounted  are  quite  definitely 
this  species,  which  is  common  in  shallow  and  warm  waters. 

TRILOCULINA  OBLONGA  (Mwtat*). 

Vermiculum  oblongum  Montagu,  Test.  Brit.,  1803,  p.  522,  pi.  14,  fig.  9. 
TrUoculina  oblonga  d'Orbiony,  Ann.  Sci.  Nat.,  vol.  7,  1826,  p.  300,  No.  16.— 
Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  6, 1917,  p.  69,  pi.  26,  fig.  3. 
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MUiolina  obUmga  H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884, 
p.  160,  pi.  5,  fige.  4a,  6.— Sidbbottom,  Joum.  Roy.  Miar.  Soc.,  1918,  p.  7,  pi.  1, 
figs.  15, 16. 

There  are  four  rather  typical  specimens  of  this  species  mounted  on 
one  of  the  slides. 

TRILOCUUNA  LABIOSA  d'OrW*nj. 

Triloculina  labioea  d'Obbigny,  in  De  La  Sagra,  Hist.  Pis.  Pol.  Nat.  Cuba,  1839, 
'Toraminiferes,"  p.  157,  pi.  10,  fige.  12-14.— Cushman,  Bull.  71,  IT.  S.  Nat. 
Mue.,  pt.  6, 1917,  p.  70. 

MUiolina  labiota  H.  B.  Bbadt,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 1884,  p.  170, 
pi.  6,  figs.  3-5. 

There  are  several  rattier  small  and  typical  specimens  which  should 
be  referred  here.  The  specimens  show  about  the  same  range  of 
variation  as  those  figured  by  Brady. 

TULOCUUNA  ROTUNDA  d-OrMw. 

TrUocuKna  rotunda  d'Orbigny,  Ann.  Sci.  Nat.,  vol.  7,  1826,  p.  299,  No.  4.— 

Schlumbbroer,  Mem.  Soc.  Zool.  Fiance,  vol.  6, 1893,  p.  64,  pi.  1,  figs.  48-50; 

figs.  11, 12  (in  text). 
MUiolina  rotunda  Millett,  Joum.  Roy.  Micr.  Soc.,  1898,  p.  267,  pi.  5,  figs.  15, 16.— 

Heron- Allen  and  Earland,  Trans.  Zool.  Soc.  London,  vol.  20,  1915,  p.  568, 

pi.  42,  figs.  27-30. 

There  are  numerous  well-developed  specimens  of  this  species 
which,  according  to  the  records,  must  be  widely  spread  in  the  Indo- 
Pacific,  being  recorded  from  the  Kerimba  Archipelago  by  Heron- 
Allen  and  Earland,  from  the  Malay  Archipelago  by  Millett,  and  from 
this  material  off  New  Zealand.  It  is  also  recorded  from  the  Mediter- 
ranean and  the  Atlantic. 

Genus  BILOCULINA  d'Orbf gny,  1826. 

BILOCULINA  ANOMALA  ScUumb«rf  «r. 

Biloculina  anomala  Schlumbbrgbb,  Mem.  Soc.  Zool.  France,  vol.  4,  1891,  p. 
182,  pi.  11,  figB.  84-86;  pi.  12,  fig.  101,  text  figB.  32-34.— Chapman,  Trans.  New 
Zealand  Instit.,  vol.  38,  1905,  p.  80.— Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt. 
6,  1917,  p.  79,  pi.  32,  fig.  1. 

Several  specimens  seem  very  close  to  the  figures  given  by  Schlum- 
berger,  and  I  have  had  the  species  from  the  Hawaiian  Islands.  Chap- 
man records  it  from  off  Great  Barrier  Island.  Schlumberger's  type 
material  is  from  the  Mediterranean. 

BILOCULINA  PISUM  ScUuriMrfer. 

Biloculina  pieum  Schlumbbrgbb,  Mem.  Soc.  Zool.  France,  vol.  4,  1891,  p.  569 
pi.  11,  figB.  81-83;  fig. 31  (in  text).— Chapman,  Trans.  New  Zealand  Instit..  vol. 
38, 1905,  p.  80. 

There  are  several  specimens,  which,  from  their  surface  characters, 
might  belong  to  either  this  species  or  B.  vespertUio  Schlumberger. 


Digitized  by 


Google 


640  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  ™L.  **- 

Chapman,  however,  has  had  material  from  this  same  general  region 
which  he  has  sectioned  and  determined  as  B.  pisum;  therefore  prob- 
ably these  specimens  belong  to  the  same  species. 

BILOCULINA  SAB8II  flthhafctrgw. 

Biloculina  ringene  H.  B.  Brady  (not  B.  ringene  Lamarck),  Rep.  Voy.  Challenger, 

Zoology,  vol.  »,  1884,  p.  142,  pi.  2,  fig,  7. 
Biloculina  sarsii  Schlukbbrger,  Mem.  Soc.  Zool.  fiance,  vol.  4,  1891,  p.  166, 

pi.  9,  figs.  55-59,  text  figs.  10-11.— Cushman,  Bull.  71,  U.  S.  Nat  Mua.,  pt.  6, 

1917,  p.  76,  pi.  30,  G*  2. 

There  are  fine  large  specimens  which  may  be  referred  to  this  species 
that  are  mounted  on  one  of  the  slides.  I  had  material  from  the 
North  Pacific,  from  the  Hawaiian  Islands,  westward  to  Japan,  and, 
from  this  material,  it  is  evidently  widespread  in  the  Indo-Pacific. 

BfltfXWUNA  BBADYI  MkuofcMgor* 

BUocuUna  bradyi  Schlumbebgeb,  M&n.  Soc.  Zool.  France,  vol.  4,  1891,  p.  170, 
pi.  10,  figs.  63-71;  figs.  15-19  (in  text). 

This  seems  to  be  one  of  the  commonest  species  of  this  genus  in  the 
material.    The  very  broad  flattened  lip  is  very  characteristic. 

BILOCULINA  COMATA  H.  B.  Brady. 

Biloculina  comata  H.  B.  Brady,  Quart.  Journ.  Micr.  Sci.,  vol.  21,  1881,  p.  45; 
Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  144,  pi.  3,  figB.  9o,  6.— Cush- 
man, Bull.  71,  U.  S.  Nat  Mus.,  pt  6,  1917,  p.  81,  pL  34,  fig.  1. 

There  are  three  specimens  of  a  striate  triloculine  form  which  are 
close  to  the  figures  of  MMolina  insignis,  given  by  Brady  in  the 
Challenger  Report.  From  other  material  I  have  seen  in  the  Pacific, 
it  seems  that  this  may  be  the  triloculine  stage  of  B.  comata. 

EXPLANATION  OF  PLATES. 
Plate  74. 

Fig.  1.  Arnmodiecue  mestayeri,  megaloepheric  specimen  X  25. 

2.  Ammodiscus  mestayeri,  microepheric  specimen  X  25. 

3.  Eyperammina  mestayeri,  microspheric  specimen  X  10. 

4.  fechnitella  mestayeri  X  40. 

5.  Tolypammma  horrida  X  20. 

Platb  75. 

Fig.  1.  Reophax  spiculifera,  var.  pseudodistane  X  25. 

2.  Reophax  advena  X  30. 

3.  Peammosphaera  parval  X  30. 
4, 5.  Nouria  polyTnorpkihoides  X  30. 

6.  Nubecularia  bradyi  X  30. 

7.  Fischerina  pellucida,  dorsal  view  X  30. 

8.  Fischerina  pellucida,  ventral  view  of  another  specimen  X  30. 
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Recent  Foramwifera  from  off  New  Zealand 

For  explanation  op  plate  see  paqi  6*0 
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FOR  EXPLANATION  OF  PLATE  SEE  PAGE  040 


Digitized  by 


Google 


THE  RED  SPIDERS  OF  AMERICA  AND  A  FEW  EUROPEAN 
SPECIES  LIKELY  TO  BE  INTRODUCED. 


E.  A.  McGregor/ 
Of  ike  Bureau  of  Entomology,  United  8tate$  Department  of  Agriculture. 


The  so-called  red  spiders  or  spinning  mites  (which  were  all  included 
in  the  genus  Tetramjchus  until  within  the  last  few  years)  are  without 
doubt  the  most  important  economically  of  the  mites,  and  cause 
great  damage  annually  to  many  of  the  most  valuable  cultivated 
plants.  The  writer  has  previously  estimated  that  at  normal  prices 
the  cotton  crop  of  the  United  States  may  suffer  through  the  ravages 
of  the  common  red  spider  (Tetrarvychus  bimacvlatus  Harvey)  to  the 
extent  of  $2,000,000.  Leading  crops  in  various  parte  of  the  world 
are  known  to  suffer  similarly. 

As  Trag&rdh  and  others  have  pointed  out,  the  systematic  knowledge 
of  the  red  spiders  is  by  no  means  on  a  plane  with  the  comprehension 
of  their  economic  status.  Moreover,  not  until  the  completion,  re- 
cently, of  the  investigation  of  the  red  spider  on  cotton  (23)*  by  the 
Bureau  of  Entomology,  was  much  known  as  to  accurate  details  of 
their  biology.  Banks  in  the  United  States  and  Berlese  in  Europe 
were  the  pioneers  who  undertook  the  taxonomic  separation  of  the 
species  of  this  group.  As  Zacher  (13)  and  the  present  writer  (20) 
have  already  pointed  out,  the  ordinary  microscopic  equipment  with 
which  these  mites  previously  have  been  studied  was  far  too  crude, 
and  only  on  such  grounds  could  the  finer  taxonomic  details  have 
escaped  such  excellent  observers  as  the  two  above  mentioned  pioneer 
acaridologists. 

In  Banks's  Red  Spiders  of  the  United  States  (9)  he  separates  the 
species  chiefly  through  the  palpal  and  tarsal  characters.  These  are 
still  very  useful  in  the  taxonomy  of  the  group,  but  to  them  have  been 
added  the  so-called  collar  tracheae  and  the  penis.  In  order  properly 
to  examine  these  structures  it  is  absolutely  necessary  to  employ  an 

i  Since  this  paper  was  written  the  author  has  resigned  from  the  Bureau  of  Entomology. 
» The  numbers  in  parentheses  refer  to  u  Befsrenoos"  at  the  end  of  this  paper. 
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oil-immersion  lens.  H.  E.  Ewing  (17)  and  the  present  writer  have 
already  pointed  out  that  a  careful  examination  of  red  spider  species 
with  up-to-date  equipment  has  revealed  the  fact  that  the  tarsal  and 
palpal  structures  are  not  nearly  as  simple  as  Banks  (9)  and  other 
earlier  workers  have  indicated.  Also  for  years  it  was  believed  that 
each  of  the  numerous  host  plants  supported  a  distinct  species,  and 
that  each  of  the  many  color  forms  represented  a  species.  In  this 
manner  a  very  annoying  confusion  regarding  synonymy  arose,  which 
has  not  been  entirely  straightened  out  at  the  present  writing. 

A  sort  of  controversy  has  arisen  between  certain  of  the  recent  work- 
ers concerning  the  correct  nomenclature  of  the  microscopic  struc- 
tural parts  of  the  tip  of  the  tarsus.  Tr&g&rdh  (18)  claims  that 
Zacher  and  Ewing  each  had  the  wrong  conception  of  what  con- 
stitutes the  empodium.  The  former  asserts  that  the  bases  of  the 
tenent  hairs  are  homologous  with  the  claws  of  other  mites.  He 
claims  that  what  Banks,  Ewing,  and  others  have  been  calling  the  true 
claw  is  but  the  empodium  which  in  the  several  species  is  variously 
modified  so  as  to  exhibit  from  one  to  six  claw  divisions. 

It  was  Zacher  (13)  who  first  recognized  the  importance  of  the  penis 
as  possessing  specific  variations,  and  Ewing  (15)  followed  soon  after 
with  an  amplification  of  the  penis  characters.  Trag&rdh  (18)  also 
recognizes  the  taxonomic  value  of  the  variation  shown  by  the  penis 
of  the  various  species.  The  present  writer's  studies  have  similarly 
tended  to  corroborate  the  opinions  of  the  above  workers  as  to  the 
value  of  the  penis  in  possessing  specific  characters.  Dr.  W.  Dwight 
Pierce  has  pointed  out  to  the  writer  the  resemblance  of  this  chitinous 
organ  to  the  oedeagus  of  insects,  especially  the  Strepsiptera.  He 
believes  that  the  penis  will  be  found  to  be  a  delicate  extrusible  tube 
within  this  chitinous  oedeagus.  Perhaps  detailed  study  will  bear  him 
out.  The  writer  has  not  had  this  opportunity  as  the  suggestion  was 
made  while  Doctor  Pierce  was  reading  over  the  completed  manuscript. 

The  '  'thumb  "  or  terminal  joint  of  the  palpus  has  long  been  accorded 
a  place  of  importance  among  the  taxonomic  structures.  The  char- 
acters of  this  member,  however,  appear  through  recent  studies  to  be 
rather  too  constant  to  furnish  specific  features  of  a  very  satisfactory 
nature.  There  are  almost  without  exception  seven  appendages, 
including,  two  '  'fingers,"  two  digituli,  and  three  short  hairs.  About 
the  only  characteristics  of  these  appendages  that  appear  useful  are 
the  outlines  of  the  terminal  and  the  dorsal  "fingers'1  and  their  pro- 
portionate sizes  one  to  the  other. 

The  dorsal  body  bristles  or  appendages  also  offer  some  assistance 
in  the  taxonomy,  although,  aside  from  the  two  members  of  the  genus 
Anychus,  the  number  and  arrangement  of  these  hairs  seem  to  be 
nearly  constant. 
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Trag&rdh  (18)  very  fortunately  discovered  the  utility  of  the  collar 
trachea  as  a  help  in  the  differentiation  of  the  species.  In  certain 
species  this  organ  is  V-shaped  with  both  arms  of  equal  caliber;  in 
some  it  is  also  V-shaped  but  with  one  arm  much  thicker  than  the 
other;  while  in  other  species  the  collar  trachea  is  straight  with  a 
bladder-like  enlargement  at  its  end. 

As  to  any  taxonomic  importance  being  attributed  to  the  respective 
colors  of  the  various  species,  there  is  much  doubt.  Ewing  (17) 
conducted  some  interesting  tests,  the  results  of  which  indicated  that 
the  various  shades  of  green,  yellow,  orange,  brown,  and  black  were 
attributable  to  the  presence  in  the  blood,  tissues,  or  fecal  matter  of 
chlorophyll,  or  other  pigments  derived  from  it  through  the  process 
of  metabolism.  The  investigations  of  the  present  writer  (23)  of 
T.  UmaculatvA  in  South  Carolina  indicated  that  the  species  was 
subject  to  much  variation  in  color  and  that  individuals  about  to 
enter  the  wintering  existence  often  became  a  salmon-yellow  color. 
At  various  seasons  and  under  varying  conditions  individuals  of  the 
two-spotted  mite  could  be  found  of  nearly  all  shades  exhibited  by 
any  species  of  red  spider.  It  would  seem  that  the  color  pattern 
rather  than  the  general  color  of  the  species  is  the  important  factor. 

Once  more  it  is  important  to  emphasize  that  the  minuteness  of 
the  taxonomic  structures  together  with  the  aggravating  light  refrac- 
tion when  employing  great  magnifications  makes  the  definite  con- 
ception of  the  microscopic  image  extraordinarily  difficult.  This 
has  also  been  mentioned  by  a  few  other  workers. 

The  red  spider  body  is  oval  or  elliptical,  furnished  with  a  score 
or  more  of  dorsal  cuticular  appendages  arranged  in  four  rows. 
These  appendages  are  usually  long  and  hairlike  and  either  simple 
or  finely  plumose,  or  are  in  the  form  of  short,  rather  stout  rods. 
The  cephalothorax  is  separated  from  the  abdomen  by  a  slight 
constriction,  and  bears  on  each  side  one  or  two  simple  eye  corneas. 
The  pedipalps  are  short,  the  third  joint  ends  dorsally  in  a  strong 
claw;  the  last  joint  is  thumblike  and  bears  one  or  more  appendages 
called  "fingers,"  as  well  as  digituli  and  sense  hairs.  In  all  species 
examined  the  palpus  of  the  male  bears  dorsally  on  the  distal  margin 
of  the  second  joint  a  strong  spur.  The  basal  portion  of  the  mandibles 
are  fused  to  form  a  broad  retractile  plate,  the  apical  portion  of 
which  is  produced  into  the  slender  piercing  stylet.  The  legs,  the 
first  pair  of  which  are  longest,  are  never  much  longer  than  the  body, 
with  scattered  hairs,  the  tarsus  terminating  in  claw  appendages 
which  vary  greatly  in  arrangement:  the  name  Tetravychus  is  based 
upon  those  species  the  tarsal  claw  of  which  is  split  into  four  parts. 
The  anal  and  genital  openings  occur  ventrally  near  the  tip  of  the 
abdomen;  the  former  is  terminal,  the  latter  basal. 
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KIT  TO  OnffKBA. 

a  l.  Empodial  claw  vestigial ,  connate  at  base  to  tareue  of  which  it  ia  merely  a  pro- 
tuberance  Anyckus,  new  genus. 

a  *.  Empodial  claw  distinctly  separated  at  base  from  distal  portion  of  tarsus. 

6  *.  Claw  simple NeoUtranycku*  Trfigirdh. 

&.*.  Claw  complex. 
c  l.  Claw  cleft  with  from  2  to  6  equal  divisions. 

dl.  Claw  divisions  2 8ckizoUtranychu$  Trag&rdh. 

d 2.  Claw  divisions  4l   to   6 Tetranydnu  Dniour. 

c  *.  Claw  appendiculate  either  at  base  or  at  a  point  between  it  and  middle  point 
with  from  4  to  6  spurs. 
d*.  Dorsal  spur  of  tarsus  decidedly  shorter  than  the  ventral  group  of 

spurs Septanyctou,  new  genus. 

d 4.  Dorsal  spur  more  prominent  and  much  longer  or  about  equaling  the 
appendiculate  spurs:  collar  trachea  straight,  enlarged  at  end. 

Pmtotrmiycku*  Zaeher. 
ANYCHUS,  new 


This  genus  is  thus  far  represented  by  a  species  from  Florida  and 
one  from  Peru,  South  America. 

Spinning  mites,  having  only  a  vestigial  claw  which  is  connate  at 
base  with  the  tarsus  of  which  it  forms  merely  a  protuberance.  The 
usual  series  of  dorsal  bristles  is  replaced  by  a  series  of  rodlike  or 
spatulate  appendages. 

Type. — Tetranychus  (Anychw)  banlcsi  McGregor. 


KIT  TO  SPB0O8  Of  6UU8  AWTCMUB. 

a l.  "Finger"  on  tip  of  palpal  " thumb"  terminal  and  much  stouter  than  the  two  dig- 
ituli,  at  base  nearly  as  thick  as  tip  of  "thumb";  dorsal  appendages  18,  spaV- 
ulate-serrate A.  bankti  McGregor. 

a  3.  "Finger"  on  tip  of  palpal  "thumb"  ventro-terminal,  less  conspicuous  than  die 
two  digituli,  at  base  about  one-fourth  as  thick  as  tip  of ' '  thumb  " ;  dorsal  append  - 
ages  26,  nontapering,  serrate,  rodlike A.  rusti  McGregor. 

ANYGHUB  BANKfli  (McGregor). 

Tetranychus  banski  McGregor,  1914,  Ann.  Ent.  8oc.  Amer.,  vol.  7,  no.  4,  p.  367. 

Color  rusty  red,  from  underlying  paired  organs  which  occupy  all 
of  the  dorsal  region  excepting  a  median  abdominal  area  and  a 
clear  area  containing  the  mandibular  plate.  Eyes  (in  mounted 
material)  translucent,  directly  over  suture  between  coxae  I  and  II. 
The  usual  series  of  dorsal  bristles  is  lacking,  but  a  series  of  18  spatu- 
late-serrate  hairlike  appendages  are  distributed  on  the  dorsal  aspect 
of  the  body  as  follows:  One  at  either  side  of  the  mandibular  plate 
anteriorly,  one  just  mediad  of  each  eye,  one  just  overlying  each 
coxa  II,  six  forming  a  fringe  at  hind  margin  of  body,  and  three  along 

»  All  recent  European  authorities  show  four  divisions  of  the  tarsal  claw  for  T.  ftftrfu*  and  T.  «Mo«m 
and  others,  bat  this  type  has  not  yet  been  seen  in  this  country. 
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each  side  of  abdomen.  Body  of  female  rhombic-ovate,  widest  across 
cephalo thorax,  exceedingly  obese  for  the  size  of  the  legs;  cephalo- 
thorax  rounded  generally  anteriorly  with  a  slight  concave  border 
overlying  the  palpi;  male  almost  sagitate  in  outline,  conspicuously 
reduced  in  proportion  to  the  legs.  Mandibular  plate  about  half 
again  as  long  as  wide,  tapering  somewhat  anteriorly,  with  a  distinct 
emargination  and  with  a  superimposed  chitinized  ridge  anteriorly. 
" Thumb7 '  of  palpus  subcorneal,  upper  surface  twice  transversely 
depressed  with  an  intervening  dilation,  bearing  at  its  tip  a  long 
slender  "finger,"  which  is  over  four  times  as  long  as  thick;  on  its 
upper  side  arising  between  middle  and  tip  are  two  stout  hairs,  and 
near  the  base  of  upper  side  arise  a  reduced  "finger"  and  two  stout 
hairs;  the  claw  of  the  penultimate  joint  reaches  only  to  the  basal 
"finger";  a  hair  arises  ventrally  from  the  "thumb"  and  another 
laterally  from  the  penultimate  joint.  Legs  of  female  are  of  average 
length,  barely  equaling  length  of  body;  those  of  male  are  about  twice 
as  long  as  body;  femur  between  four  and  five  times  as  long  as  thick, 
three-quarters  again  as  long  as  tarsus;  tibia  somewhat  longer  than 
patella,  which  is  over  twice  as  long  as  trochanter;  relative  length 
of  joints  as  follows:  Coxa,  9;  trochanter,  3.75;  femur,  14;  patella, 
8.75;  tibia,  10.9;  tarsus,  8;  tip  of  tarsus  not  provided  with  a  claw, 
it  being  reduced  to  a  vestigial  protuberance;  the  customary  series 
of  four  tenent  hairs  arise  from  the  onychium. 

Type— Cat.  No.  19089,  U.S.N.M. 

The  type  material  was  from  Orlando,  Florida,  August  16,  1913, 
from  the  under  surface  of  castor  beans  (Ricirvus  communis)  and  velvet 
bean  leaves.  Mr.  W.  W.  Yothers  writes  that  the  species  is  an  im- 
portant pest  of  the  castor  bean  plant  in  Florida,  but  that  at  times 
it  is  controlled  by  a  predaceous  mite  (Sciidus,  species)  and  by  the 
coccinellid  Stethorus,  species.  Larvae  and  pupae  of  Arihrocnodax 
eardina  have  been  observed  on  infested  castor  bean  leaves  from 
Orlando,  Florida. 

ANYCHUS  RUST1  (McGrofor). 

Tetranyckus  rusti  McGregor,  1917,  Proc.  U.  S.  Nat.  Mus.,  vol.  51,  p.  582. 

Color  ranging  from  yellowish  or  greenish  to  red.  Eyes  (in  mounted 
material)  translucent,  directly  over  coxae  II  and  between  subfrontal 
and  posterior  cephalothoracic  bristles.  The  dorsal  epidermal  ap- 
pendages are  not  distributed  to  conform  with  the  usual  arrangement 
for  this  genus,  but  a  series  of  26  moderately  short,  nontapering, 
sparsely  serrate,  rod-like  appendages  are  distributed  on  the  dorsal 
aspect  of  the  body  as  follows:  One  at  either  side  of  mandibular  plate 
anteriorly,  one  just  anterior  to  each  eye,  one  just  posterior  to  each  eye, 
six  forming  a  fringe  at  hind  margin  of  body,  three  along  each  side 
of  abdomen,  one  on  either  side  of  median  axis  in  line  with  coxae  III, 
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and  one  on  either  side  of  median  line  near  hind  margin  of  abdomen. 
Body  of  female  ovate,  widest  across  front  region  of  abdomen,  slightly 
obese  for  the  size  of  the  legs;  cephalothorax  rather  evenly  rounded 
anteriorly  with  a  slight  truncate  border  overlying  the  palpi;  male 
elongate-  sagitate  in  outline,  legs  conspicuously  long  for  size  of  body. 
Mandibular  plate  slightly  over  half  as  wide  as  long,  tapering  gradu- 
ally forward,  with  almost  no  emargination  anteriorly.  "Thumb"  of 
palpus  subcylindrical,  belling  considerably  at  base,  upper  surface 
indented  near  central  point;  tip  of  "thumb"  bearing  three  "fingers," 
one  at  inferior  angle  conical  and  three  times  as  long  as  thick,  one 
at  superior  angle  slender  and  eight  times  as  long  as  thick;  a  slender 
"finger"  between  these  at  inner  angle  which  in  size  is  intermediate 
between  them.  A  reduced  "finger"  and  a  slender  spine  arise  side 
by  side  from  the  indentation  of  the  upper  side  of  "  thumb."  The 
claw  of  the  penultimate  joint  reaches  to  the  subbasal  "finger."  Legs 
of  female  are  of  average  length,  barely  less  than  that  of  body;  those 
of  male  are  slightly  more  than  half  again  as  long  as  body.  Femur 
nearly  five  times  as  long  as  thick,  from  three-quarters  again  to  twice 
as  long  as  tarsus.  Tibia  about  a  quarter  again  as  long  as  patella, 
which  is  two  and  one-half  times  as  long  as  trochanter.  Relative 
lengths  of  joints  are  as  follows:  Coxa,  6;  trochanter,  4;  femur,  15; 
patella,  10.3;  tibia,  12.7;  tarsus,  8.5.  Tip  of  tarsus  not  provided 
with  a  claw.  The  usual  series  of  four  tenent  hairs  arise  from  the 
end  of  the  onychium. 

Type.— Cat.  No.  20170,  U.S.N.M. 

The  type  material  was  from  Mira  Flores  Station,  Departmento  de 

Piura,  Hacienda  "San  Jacinto,"  Peru,  South  America,  October  15, 

1912,  on  papaya  (Garica  papaya).    Mr.  E.  W.  Rust,  the  collector, 

states  that  the  species  in  life  behaves  much  like  T.  Hmactdatius,  and 

injures  the  tender  leaves  of  the  papaya  by  feeding  on  the  upper 

surface.  

Genu  NEOTKTRANYCHUS  Trttgardku 

NeotUranyehus  TragArdh,  1915,  Med.  Nr.  109  fr.  Oentr.  f.  ton.  pa  jordbr.  En  torn, 
avdel.  Nr.  20,  p.  20. 

This  genus  is  thus  far  represented  by  a  species  from  Europe  and 
a  species  from  Illinois. 

Spinning  mites  with  empodial  claw  undivided  and  without 'sub- 
basal  appendages,  sickle-shaped,  slightly  dentate  at  end;  collar 
tracheae  of  the  Tetranychu*  type,  but  with  posterior  limb  much 
wider;  penis  strongly  hooked  and  attenuate,  unbarbed. 

Type. — Neotetranychm  rvbi  Tr&g&rdh,  originally  designated. 

KXT  tO  8P1CD8  OV  GENUS  mOTCTRAMTOBUS. 

a1.  Empodial  daw  sickle-shaped,  strongly  curved,  dentate  at  tip;  tenent  hairs  four— 

NeoUttsnydrntrvbiTi^kxAh. 
a3.  Empodial  claw  slightly  curved,  very  sharp  at  tip;  tenent  hairs  two— 

Tetronychu*  (NeotetntnyckuM)  uniunguu  Ewing. 
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NSOTBTBANTCHU8  BUM  Trftgfcrdfc. 

Tr&g&rdh  (18)  erected  this  genus  in  1915  for  a  Swedish  red  spider 
which  was  only  observed  on  wild  raspberries  in  the  autumn.  He 
states  that  "to  this  genus  belong  bicolor  Banks  and  modestus  Banks, 
which  both  have  a  simple,  claw-shaped  empodium.,,  A  careful 
study  of  Banks's  types,  as  elsewhere  indicated,  shows  that  in  both 
the  above  species  the  empodial  claw  is  furnished  with  the  group  of 
subbasal  appendages,  thus  placing  them  in  the  genus  Paraietranychus. 

NBOTETRANYCHUS  UNIUNGUIS  (Bwtaf). 
Tetranychus  uniunguii  Ewing,  1917,  Journ.  Econ.  Ent.,  vol.  10,  no.  5,  p.  497. 

A  greenish-yellow  species.  Palpi  rather  stout,  reaching  the  tip 
of  tibia  of  leg  I.  Palpal  claw  rather  short,  strongly  curved,  and  not 
very  sharp  at  its  tip.  "Thumb"  of  palpus  stout,  as 
broad  as  long,  reaching  but  not  surpassing  the  palpal 
claw;  "finger"  of  "thumb"  situated  in  middle  of  the 
apex,  about  twice  as  long  as  broad,  and  rounded  at 
its  tip.  Hairs  of  "thumb"  distributed  as  follows: 
Two  small  ones  on  the  inside  of  "thumb"  near  its 
apex,  one  long  hair,  about  as  long  as  the  "thumb" 
itself,  on  the  inside  near  the  base;  and  another  of  fio.  i.-n*ot*t. 
about  equal  length  on  top  not  far  from  the  base.  £££^ewdJq-" 
Ghelicerae  each  arising  near  the  base  of  plate,  and  palpal  appknd. 
making  an  evenly  rounded  loop  posteriorly,  and  then  m"(AFTEREw" 
passing  forward  for  about  two-thirds  their  length, 
then  in  a  downward  direction  to  their  tips.  The  only  place  that  the 
chelicerae  are  swollen  is  near  their  bases.  Tarsus  of  leg  I  consider- 
ably longer  than  the  tibia.  Tarsi  each  ending  in  a  single  claw, 
which  is  not  strongly  curved,  but  is  very  sharp;  two  tenent  hairs. 
Length,  0.59  mm. ;  width,  0.42  mm. 

From  Urbana,  Illinois;  on  arbor  vitae  {Thuja  occidentalis). 

Genu  SCHIZOTETRANYCHUS  Tragardh. 

SekisoUtranyckus   TragArdh,  1915,  Med.  Nr.  109,  fr.  Centr.  f.  ftro.  pa  jordbr. 
Entom.  avdel  Nr.  20,  p.  19. 

This  genus  is  represented  at  present  by  a  species  in  Germany 
and  one  in  the  United  States. 

Red  spiders  with  empodial  claw  possessing  two  subequal  simple 
divisions;  penis  with  a  large  basal  lobe  and  with  a  coarse  tip. 

Type. — ScMzotetranychus  schizopus  Zacher,  originally  designated. 

kxt  to  aracua  or  osmub  sghbotbtkantchus. 

a1  Palpal  "thumb  "  without  digit;  tarsus  I  very  broad  and  truncate  at  tip,  two  claws 
subequal ScMzotetranychus  latitanus  Ewing. 

a2  Palpal  "thumb"  with  slender  terminal  "finger"  and  adjacent  digitulus;  two 
strong-curved  tarsal  claws;  penis  broader  than  that  of  Ularivs,  with  an  obtuse 
basilar  lobe SchisoUtranychus  sckitopus  Zacher. 
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Tr&g&rdh  (18)  writes:  "To  this  genus  {ScliizoUtramjchus)  probably 
belongs  T.  mytUaspidis  Riley,1  and  to  judge  from  Swing's  description 
of  it,  and  Zacher's  figure  of  S.  schizopus  the  penes  of  the  two  species 
seem  to  be  of  the  same  shape.11  However,  a  comparison  of  Zacher's 
figure  4  and  the  writer's  figure  4,'  of  the  penis  of  S.  schizojxis  and  T. 
citri  (mytiJaspidis,  authors  not  Riley)  respectively,  shows  rather  con- 
clusively the  marked  difference  in  the  penis  type;  furthermore,  as 
elsewhere  stated  herein,  it  develops  that  the  tarsal  claw  of  Tetranectins 
citri  McGregor  is  not  simply  two  cleft,  but  possesses  in  addition  four 
empodial  spurs,  and  is  accordingly  referable  to  a  different  genus — 
Paratetranychus. 


8CHEEOTBTRANYCHUS  SCHBOPUS  ! 

Tetranychus  schisopu*  Zacheb,  Jan.,  1910,  Mitt.  Kaie.    Biol.  Anet.  f.  Land-  und 
Foret.,  Heft  0,  p.  40. 

Zacher  (13)  described  this  species  in  1910  from  material  on  various 
species  of  willows  collected  at  Dahlem,  Germany. 


SCHlJOmRANTCHUS  LATTT ABSU8 
8ckiM0Utranychut  latitarmu  Ewino,  1917,  Journ.  Earn.  Ent,  vol.  10,  no.  5,  p.  498. 

Preserved  specimens  yellowish  and  reddish,  with  dark  spots  show- 
ing through  the  body  wall.    Cephalothorax  fully  as  broad  as  long. 
Mandibular  plate  or  rostrum  over  twice  as  long  as 
broad.     Apparently    two   eyes   on   each   side   of 
cephalothorax,  but  only  one  with  a  perfect  cornea. 
Palpi  prominent;  palpal  claw   very   short,  stout, 
and  but  slightly  hooked;  "thumb"  swollen,  short, 
not  reaching  tip  of  claw  and  apparently  without 
digit.    Abdomen  rather  strongly  arched  and  even- 
ly  rounded  behind  except  for  the  anal   papilla. 
Above  the  abdomen  is  sparsely  clothed  with  long, 
prominent,   slightly   curved,    minutely  pectinate 
setae.    Legs  moderate;  tarsus  of  leg  I  but  slightly 
longer  than  tibia,  very  broad  and  truncate  at  its 
tip;  at  its  tip  above  it  bears  a  large  tactile  seta 
fig.  2.-SCHIZOTETRA-    much  longer  than  the  tarsus  itself.    The  tarsi  of 
eweT^ BTuam!m    ^e  legs  are  each  provided  distally  with  two  sub- 
its  ArPEHDAOBs    equal,  simple  claws,  and  four  tenant  hairs;  of  the 
(Aran    too  .         1^^  the  two  inner  are  longer  than  the  two  outer, 
and  all  are  at  least  twice  as  long  as  the  claws.    Length,  0.36  mm. ; 
width,  0.23  mm. 

From  Pasadena,  California;  on  bamboo;  by  C.  P.  Clausen.  De- 
scribed from  several  specimens.  This  species  is  probably  an  intro- 
duced one,  according  to  Ewing. 

»  The  true  mftUatpidia  Riley  belongs  to  the  genus  Pen&aJodet  and  is  not  a  red  spider. 
•  Ann.  Snt.  Boo.  Amer.f  toI.  9,  no.  3,  p).  14. 
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Genus  TETRANYCHUS  Dufour. 
Tetranychus  Dufour,  1832,  Ann.  Sci.  Nat.,  vol.  25,  p.  276. 

Until  quite  recently  there  were  included  under  this  generic  name 
practically  all  the  red  spiders  or  spinning  mites.  As  designated  by 
the  most  recent  workers,  however,  there  are  included  in  this  genus  only 
those  species  in  which  the  empodial  claw  is  divided  into  from  four  to 
six  subequal  divisions.  Based  on  this  new  conception  of  the  genus 
there  are  in  Europe  three  or  four  species  and  in  America  about  ten 
species.  With  respect  to  the  tarsal,  palpal,  and  collar  trachea  char- 
acters, there  is  rather  good  coordination  among  the  several  species  of 
Tetranychus;  on  the  other  hand,  the  penis  exhibits  rather  radical 
variation  within  the  genus.  With  a  very  few  exceptions  the  more 
important  red  spiders  economically  are  contained  within  this  genus. 

Red  spiders  the  empodial  appendage  of  which  is  cleft  to  the  middle 
or  more  with  from  four  to  six  subequal  divisions,  the  whole  strongly 
bent  near  middle;  collar  trachea  V-shaped,  of  about  the  same  caliber 
throughout. 

Type — Tetranychus  tdarius  Linnaeus,  designated  by  Trftg&rdh, 
1915. 

KEY  TO  SPKC1E8  OP  THE  GENUS  TETRANYCHUS. 

1.  Empodial  appendage  four-cleft 2 

Empodial  appendage  m  ore  than  four-cleft 3 

2.  Penis  slender;  basilar  lobe  obtusely  sharp-angled;  shaft  slender,  strongly  hooked, 

acuminate  without  barb T.  telariu$  Linnaeus. 

Penis  shaft  rather  broad,  with  a  small  protuberance  on  the  concave  side,  weakly 
hooked  and  blunt  pointed;  male  tarsus  with  three-cleft  empodial  claw;  collar 
trachea  U-shaped,  anterior  arm  twice  as  long  but  of  same  caliber  as  posterior 
arm T.  althaeae  Von  Hanstein. 

Penis  much  broader;  basilar  lobe  in  the  form  of  a  broad  rectangular  projection; 
shaft  rather  stout,  weakly  hooked,  with  a  truncate  peeudo-barbed  tip. 

T.  hukni  Zacher. 

3.  Empodial  appendage  five-cleft;  penis  somewhat  undulate,  sting-like,  unbarbed. 

T.  flavus  Ewing. 
Empodial  appendage  six-cleft 4 

4.  Empodial  appendage  six-cleft,  tip  of  tarsi  broad,  truncate,  each  bearing  very  long 

tactile  seta;  palpal  "thumb"  with  at  least  5  digituli  near  tip. 

T.  muUidigituli  Ewing. 

Empodial  appendage   six-cleft,  tarsus  narrowed  toward  tip,  palpal  "thumb" 

with  only  two  digituli  near  tip 5 

5.  Penis  shaft  tapering  without  well-defined  hook 7 

Penis  shaft  stouter  with  well-defined  hook ft 

6.  Collar  trachea  U-shaped;  penis  with  small,  hooklike  dorsal  basilar  lobe,  and  stout 

upturned  hook  bearing  recurved  barb T.  bimaculatu*  Harvey. 

Collar  trachea  V-shaped;  penis  with  prominent  dorsal  basilar  lobe,  and  strong 
upturned  hook  bearing  a  barb,  the  posterior  tip  of  which  is  produced  into  a 
long,  sharp  spur T.  podficu*,  new  species. 

7.  Tip  of  penis  with  knoblike  barb,  basilar  lobe  about  equal  to  inner  lobe  in  length. 

T.  borealis  Ewing. 
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Tip  of  penis  obliquely  truncate  and  produced  ventrally  into  a  very  inconspicuous 
spur;  basilar  lobe  merely  an  obtuse  prominence;  collar  trachea  pipe-shaped,  with 
slender  almost  straight  ventral  arm  and  very  short  swollen  dorsal  arm. 

T.  eexmaculatu*  Riley. 
Tip  of  penis  narrowly  rounded  without  barb,  basilar  lobe  absent. 

T.  weldoni  Ewing. 
Tip  of  penis  sharply  acuminate 8 

8.  Penis  shaft  somewhat  undulate;  collar  trachea  sickle-shaped;  empodial  claw  not 

cleft  as  deeply  as  usual,  divisions  closely  appressed . . .  T.  willamettei  McGregor. 

Penis  shaft  straight,  sting-like; empodial  claw  divisions  deeply  cleft,  two  ventral 

divisions  much  heavier 9 

9.  Collar  trachea  pipe-shaped  with  anterior  arm  about  four  times  as  long  as  posterior 

arm,  which  forms  a  thickened  elliptical  chamber T.  oreaonenn*  McGregor. 

Collar  trachea  L-shaped,with  anterior  arm  about  twice  as  long  as  posterior  arm, 

which  is  of  somewhat  thinner  caliber  than  the  anterior  arm 

T.  montioo  lu*  McGregor. 

TTTRANTGHUS  TSLABIUS  (Uuhmm). 

Plate  79,  fig.  7. 

1761.  Acorns  telarius  Linnaeus,  Faun.  Suec,  p.  431.— 1804,  Trombidium  t.  Her- 
mann.— 1834,  Tetranychu*  t.  Duges. 

1804.  Trombidium  tiliarium  Hermann.— 1834,  Tetranychu*  t.  Duces.— 1867,  Acorn* 
U  Tubwn.— 1875,  Tetranychu*  t.  Koch. 

1804.  Trombidium  mains  Hermann. — 1834,   Tetranychu*  m.  Duges. 

1804.  Trombidium  tenuipe*  Hermann. — 1834,  Tetranychu*  t.  Duges. 

1804.  Trombidium  eocium  Hermann.— 1867,  Acaru*  a.  Muller. — 1875,  Tetranychu* 
*ociu*  Koch. 

1832.  Tetranychu*  linteariu*  Dupour. — 1867,  Acaru*  I.  Boisduval.— 1877,  Tetranychu* 
I.  Murray. 

1867.  Acaru*  ru**ulu*  Boisduval.— 1875,  Tetranychu*  r.  Koch. 

1867.  Acaru*  tini  Boisduval.— 1877,  Tetranychu*  t.  Murray. 

1867.  Acaru*  cucumeri*  Boisduval. — 1877,  Tetranychu*  c.  Murray. 

1867.  Acaru*  ro*arum  Boisduval.— 1877,  Tetranychu*  r.  Murray. 

1867.  Acaru*  cinnabarinu*  Boisduval.— 1877,  Tetranychu*  telarius  var.  c.  Murray. 

1867.  Acuru*  haematode*  Boisduval.- 1877,  Tetranychu*  telariu*  var.  h.  Murray. 

1867.  Acaru*  viti*  Boisduval. — 1877,  Tetranychu*  v.  Murray. 

1867.  Tetranychu* ferrugineu*  Boisduval. 

1875.  Tetranychu*  urticae  Koch. 

1875.  Tetranychu*  fervidu*  Koch. 

1875.  Tetranychu*  populi  Koch. 

1875.  Tetranychu*  piger  Donnadibu. 

1875.  Tetranychu*  minor  Donnadibu. 

1875.  Tetranychu*  longitarn*  Donnadibu. 

1875.  Tetranychu*  plumietoma  Donnadibu. 

1875.  Tetranychu*  rubeecen*  Donnadibu. 

1875.  Phytocopte*  epidermi  Donnadibu. 

1875.  Phytocopte*  gallarum  Donnadibu. 

1875.  Phytocopte*  nervorum  Donnadibu. 

Thisacarid  is  the  pioneer  of  all  red  spiders,  having  first  been  described 
in  1761  by  Linnaeus  (1),  from  material  on  linden  trees,  calling  it 
Acarus  telarius.  Throughout  Europe  it  is  best  known  as  the  linden 
mite  from  which  host  the  specific  name  is  derived.     This  red  spider 
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has  long  been  recognized  as  an  economically  important  species,  and 
has  been  treated  taxonomically  and  economically  by  many  workers 
since  Linnaeus,  including  Boisduval,  Lucas,  Whitehead,  Murray, 
Ormerod,  Oudemans,  Berlese,  Canestrini,  Fanzago,  Von  Hanstein, 
Tullgren,  Noel,  Bruyant,  Keiffer,  Trfig&rdh,  Banks,  and  Ewing. 

Among  American  workers  Ewing  (17)  alone  has  claimed  that  the 
common  red  spider  described  in  1892  by  Harvey  as  T.  bimcundctius  is 
identical  with  the  linden  mite.  He  claims  also  that  T.  sexmacvlatus 
Riley  and  T.  gloveri  Banks  are  synonyms  of  T.  telarius.  The  present 
writer  believes  he  has  established  in  the  present  work  the  valid 
specific  distinction  of  each  of  these  excepting  T.  gloveri,  which  he 
finds  to  be  identical  with  T.  bimacfaUvhis. 

The  linden  mite  of  Europe  is  the  smallest  of  the  true  Tetranychus 
species.  It  feeds  commonly  on  linden,  elm,  horse-chestnut,  maple, 
aspen,  and  bird-cherry.  In  Europe  T.  telarius  is  known  to  occur  in 
England,  France,  Germany,  Norway,  Sweden,  Denmark,  and  Italy. 
American  material  has  been  determined  at  times  by  Banks  as  T.  tela- 
rius, but  the  latter  authority  admits  that  he  has  not  given  the  matter 
the  critical  analysis  that  present-day  workers  in  the  Tetranychidae 
have  found  to  be  necessary  for  the  proper  separation  of  species.  The 
present  author  has  never  collected  the  linden  mite  in  this  country. 

The  description  of  the  European  T.  telarius  as  compiled  from  ac- 
counts by  European  workers  is  as  follows: 

Length  of  female,  0.42  mm.;  length  of  male,  0.33  mm.  Color  yellowish-greenish- 
yellow,  sometimes  green  and  with  the  hibernating  females  orange-yellow.  A  single 
eye  cornea  on  each  side.  The  body  has  the  typical 
13  pairs  of  bristles,  of  which  those  located  in  the  hind 
half  of  the  hyBterosoma  are  the  shortest;  bristles  not 
at  all  pilose;  the  two  front  vertex  hairs  are  shorter 
than  the  hind  ones;  the  hairs  are  fine,  the  longest 
of  them  being  about  one-third  the  length  of  the  body. 
The  collar  trachea  is  V  or  U  shaped  and  of  about  even 
thickness  throughout.  A  transverse  suture  sharply 
separates  the  proterosoma  from  the  hysterosoma,  and 
immediately  behind  this  line  the  body  attains  its 
greatest  width.  Leg  I  of  male  has  empodium  of  same 
structure  as  the  other  pairs  of  legs.  Empodial  claw 
sometimes  6-cleft ,  but  usually  4-cloft .  Penis  slender,  Vm  3  _T  BTRANTCHU8  telarius 
the  inner  lobe  rod-like;  the  basilar  lobe  obtusely  Linnaeus,  i,  tarsal  append. 
sharp  angled;  the  shaft  somewhat  thicker  than  inner  ages; 2,collartrachra; 3, palpus 
lobe  and  is  bent  upward  about  60°  from  the  shaft      A?>™  appendages  (apter  Tri- 

•  «,««...  .  QARDH). 

axis  to  form  the  hook,  which  is  acuminate  pointed. 

Palpal  "thumb  "  with  stout  terminal  "finger,"  which  at  base  is  nearly  as  wide  as  tip 
of  "thumb;"  a  pair  of  digituli  at  upper  distal  angle;  a  small  dorsal  "finger"  midway 
to  base  than  which  the  terminal  "finger1'  is  two  and  one-half  times  as  thick,  a  pair  of 
short  hairs  between  dorsal  "finger  "  and  base ;  and  a  hair  arising  latero-ventrally  from 
the  middle  of  the  " thumb. "  Hook  of  the  penultimate  joint  just  reaching  to  the 
dorsal  "finger." 
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TETHANYCHU8  ALTHAEAS  Vm  HaMtata. 

Plate  79,  fig.  8. 

Tetranycku*  althaeae  Von  Hanotein,  1901,  Zeitschr.  wis§.  Zool.,  vol.  70,  pp.  58-108, 
pi.  6. 

Von  Hanstein  (10)  described  this  mite  from  material  on  hollyhock 
in  Germany.  His  original  description  of  T.  dUhaeae  was  altogether 
too  vague  to  be  of  much  value  taxonomically.  We  are  therefore 
including  Trag&rdh's  (18)  revised  diagnosis,  which  in  substance  is  as 
follows: 

Length  of  female,  0.570  mm.;  of  male,  0.430  mm.  Body  of 
■  female  broadly  oval,  more  reduced  backwards  than  forward,  and 
with  a  slight  constriction  between  proterosoma  and  hysterosoma, 
the  greatest  width,  0.225  mm.,  is  not  at  the  shoulders,  but  nearer 
the  middle.  The  legs  are  relatively  longer  in  the  iqftle  than  with 
the  female.  The  body  hairs  are  finely  pilose,  quite  pointed  and 
short  (about  0.09  mm.),  not  arising  from  elevations  of  the  cuticule, 
and  consisting  of  13  pairs  in  the  typical  arrangement;  frontal  hairs 
only  half  as  long  as  subfrontal  ones.  Pedipalps  in  both  sexes  with 
claw  shorter  than  "thumb.'1  Male  palpus  with  claw  small,  slightly 
bent,  and  reaching  very  little  onto  the  "thumb,"  which  is  sloping 
conical  90  that  the  dorsal  line  is  longer  than  ventral  line,  and  in  the 
middle  of  the  dorsal  line  with  a  small  concavity.  The  seven  typical 
appendages  are  present,  including  three  hairs,  two  "fingers"  and  twa 
digituli.  The  dorsal  "finger"  is  only  half  as  long  and  broad  as  ter- 
minal "finger,"  which  is  half  as  long  as  the  fourth  joint,  cylindrical, 
three  times  as  long  as  thick,  and  rounded  at  tip.  The  two  digituli 
are  somewhat  longer  than  the  terminal  "finger"  and  are  placed 
close  together.  Penis  with  a  relatively  stout  and  short  shaft  with  a 
blunt  point  and  with  a  slight  prominence  on  the  middle  of  the  dorsal 
outline  of  shaft.  (See  plate  70,  fig.  8.)  Female  pedipalp  broader  at 
base  than  in  male,  second  joint  about  twice  as  long  as  third  one; 
the  terminal  "finger"  of  the  "thumb"  is  large,  just  equaling  the 
ventral  side  of  the  fourth  joint,  cylindrical  and  rounded  at  tip;  the 
digituli  and  hairs  are  similar  to  those  of  male.  The  tip  of  tarsus  of 
female,  with  a  strongly  curved  empodial  claw,  which  is  four-cleft 
beyond  the  angle,  and  four  tenent  hairs  are  borne  on  two  enlarged 
pedicels  at  the  sides  of  the  claw  base.  The  male  tarsus  bears  an 
empodial  claw  that  is  very  short,  stout,  and  slightly  bent,  and  is 
tripartite  beyond  the  angle.  The  collar  trachea  extends  straight 
down  and  is  then  bent  in  a  round  bow  backward  and  upward  without 
widening  to  a  noticeable  extent  at  any  point. 
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TETRANYCHU8  LUDENI  Zaekar. 

Plate  79,  fig.  10. 

Tetranyekus  ludsni  Zachbr,  1910,  Mitth.    Kaiserl.  Biol.  Anst.  !.  Land-  und 
Font.,  Heft  9,  January. 

A  translation  of  Zacher's  (13)  text  wherein  he  describes  this 
species  is  as  follows: 

On  Salvia  splendent,  8olanum  -melongena,  and  Curcurbita,  St.  Cloud,  near  Park, 
April,  1912;  Dahlem,  1911  and  1912.  This  species,  concerning  which  1  was  able  to 
report  on  a  former  occasion,  occurred  well  into  the  winter  in  greenhouses.  In  January , 
however,  the  colonies  perished,  and  I  was  therefore  glad  when  I  opportunely,  during  a 
visit  to  Paris,  again  found  them  in  April  in  the  greenhouse  of  Herr  Ian  I.  Luden  van 
Heumen .  They  occurred  there  in  great  numbers  on  Sa Ivia  splendens  in  the  greenhouse 
and  also  in  the  forcing  beds.  Since  we  jointly  studied  the  species  there,  and  were 
able  to  establish  its  status  as  a  new  species,  I  therefore  name  the  species  in  honor  of  my 
friend.  In  June  I  received  from  Herr  Luden  van  Heumen  colonies  on  Salvia  splen. 
dens  and  Cnrcvrbita  which  I  reared  through  the  entire  summer  and  autumn  in  the 
greenhouse,  for  the  observation  of  which,  however,  I  did  not  have  time.  The  species 
appeared  spontaneously  in  great  abundance  on  Solanum  melongena  in  the  greenhouse 
in  scattered  situations  separated  by  several  partitions.  The  structure  of  the  claws 
agrees  entirely  with  T.  tetanus  L.  The  terminal  "finger"  of  the  palpus  is  clearly 
broader,  the  lateral  "finger"  somewhat  farther  distant  from  the  base  of  the  terminal 
"finger  "  than  with  T.  telarius  L.  The  penis  [see  pi.  79,  fig.  10]  deviates  strongly.  It 
is  broader,  only  slightly  curved,  not  hook-shaped.  At  the  location  of  the  angular 
projection  in  other  species,  there  occurs  a  broad,  rectangular  projection.  In  color 
the  species  deviates  strongly  from  T.  telarius  L.  and  other  species,  but  the  young 
larvae  are  red  colored.  It  is  a  large  species  since  the  mature  female  measures 
0.870  mm. 

TETRANTCHUS  FLAVUS  Ewtag. 

Plate  79,  fig.  4. 
Tetranyehus  flavus  Ewinq,  1913,  Ann.  Ent.  Soc.  Amer.,  vol.  6,  p.  458. 
The  description  according  to  Ewing  is  as  follows: 

General  appearance  similar  to  T.  borealis  Ewing;  also  similar  to  T.  telarius  Linn., 
but  the  individuals  are  smaller.  Color  of  immature  forms  green  or  yellow;  of  adults 
green  or  yellow,  with  black  markings  not  pronounced.  Adults  are  never  orange  or 
red.  In  the  winter  when  deprived  of  food  supply  all  instars  yellow.  General  struc- 
tures similar  to  those  of  T.  telarius  Linn.,  but  the  tarsal  claw  in  most  instances  is  only 
five-cleft,  the  two  inner  prongs  being  united.  In  the  case  of  the  female  of  T.  flavus 
the  anal  spines  are  situated  farther  forward  than  in  T.  telarius  Linn.,  and  also  nearer 
the  margins  of  the  genital  slit  or  opening.  This  species  differs  from  T.  borealis  Ewing 
in  the  tarsal  characters  which  are  nearer  those  of  T.  telarius  Linn.,  and  in  having  no 
barb  to  the  penis. 

The  penis  of  this  species  [see  pi. 13,  fig.  4)  is  entirely  different  from  the  penis  of  T. 
telarius  Linn.  It  is  long  and  spine-like.  In  length  it  is  equal  to  a  third  or  fourth  of 
the  entire  length  of  the  body.  Inner  lobe  of  penis  not  prominent,  slightly  swollen  at 
its  anterior  end;  in  size,  smaller  than  the  basilar  lobe  of  shaft.  Shaft  long,  curved, 
and  resembling  the  sting  of  a  wasp;  varying  greatly  in  curvature,  generally  bending 
downward,  then  upward,  or  it  may  have  but  a  single  curve,  or  it  might  be  straight. 
Basilar  lobe  large,  subcylindrical,  equal  to  one-fourth  of  the  total  length  of  the  entire 
shaft.    Hook  and  barb  absent. 
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Ewing  (15)  writes  that  this  species  is  a  serious  pest  to  apples  in  the 
Hood  River  Valley  and  the  Willamette  Valley,  Oregon,  and  that  it 
probably  occurs  throughout  the  Pacific  Northwest  above  altitudes 
of  1,000  feet.  He  adds  that  "when  fall  comes  and  the  trees  drop 
their  leaves,  these  mites  all  become  a  pale  yellow  in  color,  and  collect 
in  masses  about  the  trunks  of  trees  and  the  cracks  of  the  ground  for  a 
region  of  several  feet  from  the  tree  bases.  Here  they  pass  the  winter, 
and  become  active  again  in  the  spring,  when  the  trees  put  out  their 
foliage." 

TETBANYCHU8  MULTTOIGITULI  Ewtatf. 

Tetranychu*  multidigituU  Ewing,  1917,  Journ.  Econ.  Ent.,  vol.  10,   October, 
p.  497. 

Ewing's  (22)  original  description  of  this  species  is  as  follows: 

Preserved  specimens  yellowish .    Body  somewhat  depressed, 
skin  more  or  lees  wrinkled,  and  abdomen  somewhat  pointed 
behind.     Palpi  prominent;  claw  strong  and  much  curved; 
u thumb"    stout,  almost  as   broad   as  long,   and   not   sur- 
passing the  claw;  digit  of  "finger"   about  half  as  long  as 
"thumb"  and  less  than  half  as  long  as  broad;   digituli  or 
spines,  at  least  five  near  tip  of  "thumb,"  setae  also  present 
on  ' 4  thumb. ' '    Mandi  bles  or  chelicerae,  slender,  with  a  simple 
loop  toward  base,  and  of  uniform  diameter  except  at  base 
where  they  are  slightly  swollen.    A  single  pair  of  eyes  pres- 
ent,  placed  laterally;   cornea    strongly  curved.    Abdomen 
Fi  o.  4.— Tetbanychus     clothed  above  with  rather  stout,  simple,  slightly  curved  setae. 
MrLTTMGiTULi  Ewing.     L      moderate;  tarsus  of  leg  I  about  one  and  one-third  times 
Palpal  appendages         ^  .,  .  '        _  ...  ,  .  , 

(after  Ewnro).  **  'ong  **  tibia,  and  truncate  at  its  Up,  from  which  springs  a 

very  long  tactile  seta.  Tarsal  claws  rather  weak,  strongly 
curved  near  their  bases,  beyond  which  they  are  divided  into  six  prongs.  Onychium 
with  four  tenent  hairs.     Length,  0.30  mm.;  width,  0.21  mm. 

According  to  Ewing  this  species  is  described  from  several  speci- 
mens on  the  bark  of  honey  locust  (Glediteia  triaccmthos),  collected  by 
J.  S.  Houser.  The  author  states  that  the  "species  differs  from  most 
of  the  other  species  in  the  genus  in  having  several  digituli,  or  setae, 
near  the  tip  of  'thumb;'  in  having  the  setae  of  the  body  relatively 
short  and  of  about  the  same  length,  and  in  having  the  tip  of  the 
tarsus  broad  and  truncate.1' 

TETBANYCHUS  BIMACULATUS  Harvey. 

Plates  76,  79,  fig.  11,  and  plates  80  and  81. 

Tetranychus  bimaeulatus  Habvey.  1892(1893),  Ann.  Rept.  Maine  Agric.  Exp., 

Sto.,  p.  133. 
VTetranychus  viUs  Boisduval,  1867,  En  torn.  Horticole,  p.  92. 
Tetrawyckus  desertorum  Banks,  1900,  Tech.  Bull.  No.  8,  Div.  of  Ent.,  U.  S. 

Dept.  of  Agric.,  p.  76. 
Tetranychu  verbesinae  Cockerbll,  1902,  Nature,  vol.  16,  Oct.,  p.  608. 
Tetranycktu  gloveri  Banks,  1900,  Tech.  Bull.  No.  8,  Div.  Ent,  U.  S.  Dept. 

Agric,  p.  76. 
Tetranychu*  opuntiae  Banks,  1908,  Proc.  Wash.  Ent.  Soc.,  vol.  10,  p.  36. 
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The  writer  (23)  published  a  list  of  29  synonyms  of  the  original 
European  red  spider  (T.  telarius)  as  claimed  by  various  workers  since 
Linnaeus.  The  studies  that  resulted  in  the  elaboration  of  this  exten- 
sive synonymy  were,  for  the  most  part,  probably  not  conducted  with 
equipments  of  a  nature  satisfactory  for  the  determination  of  the 
taxonomic  characters.  A  further  critical  review  of  these  species  may 
bring  to  light  additional  synonyms  of  T.  Umaeulatois.  Ewing  (15) 
states  that  T.  telarius,  T.  Umaculatus,  T.  ghveri,  and  T.  sexmaculatv* 
should  be  considered  as  synonymous. 

The  writer  has  had  an  opportunity  to  study  very  critically  all  of 
Banks's  types,  and  has  examined  Umaculatus  material  collected  by 
Harvey  at  Orono,  Maine  (type  locality  of  same),  as  well  as  copious 
material  of  sexmacuUUus  from  Florida.  We  are  agreed  with  Ewing 
that  ghveri  and  Umaculatus  are  the  same,  but  our  studies  have  demon- 
strated conclusively  that  sexmacvlatus  is  distinct.  Since  Tr&g&rdh 
(18),  Zacher  (13),  and  Berlese  (5)  of  Europe  state  that  telarius  pos- 
sesses but  four  erapodial  claws,  and  since  Zacher's  and  Berlese's 
figures  of  the  penis  differ  radically  from  that  of  Umaculatiis,  the 
writer  prefers  to  consider  the  latter  a  distinct  species,  at  least  for  the 
present. 

T.  vitis  was  described  in  1867  by  Boisduval  (2)  from  mites  on 
grape  in  France.  The  accompanying  text  figures  of  the  palpus  and 
mandibular  plate,  drawn  from  material  collected  and  determined  in 
France,  are  obviously  identical  with  the  corresponding  characters  of 
Umaculatus.  The  tarsal  appendages  also  agree  perfectly  with  those 
of  Umaeulatus.  A  study  of  BoisduvaTs  type  may  corroborate  this 
and  cause  Hmacubvhis  to  fall  as  a  synonym  of  vitis. 

A  critical  study  of  Banks's  type  slide  (No.  7508)  of  T.  desertorum 
reveals  the  fact  that  the  tarsal  claw  is  6-clef t  (not  4-clef t  as  claimed  by 
Banks),  and  it  otherwise  agrees  with  that  of  Umaculatus.  The  palpal 
appendages  of  the  former  are  also  just  like  those  of  the  latter,  and 
this  is  true  also  with  the  mandibular  plate. 

A  study  of  CockrelTs  (11)  type  slide  of  T.  verbesinae  on  Verbesina 
exauriadata,  from  Las  Vegas,  New  Mexico,  proves  that  the  tarsal 
structure,  as  well  as  that  of  the  mandibular  plate,  shape  of  body, 
arrangement  of  bristles  and  other  characters,  is  quite  like  thatf  of 
Umaeulatus.  CockerelTs  description  is  so  general  that  it  might  apply 
equally  to  any  of  the  red  spiders,  and  is  of  almost  no  taxonomic  value. 

Banks's  type  slide  (No.  2330)  of  T.  ghveri  contains  material  that 
conforms  perfectly  with  Umaculatus.  The  palpal  appendages  and  the 
collar  trachea  are  of  the  Urnaculatiis  type,  the  tarsal  claw  is  6-clef  t, 
and  the  mandibular  plate  is  just  as  in  the  latter  species. 

An  examination  of  Banks's  type  slide  of  T.  opuntiae  on  cactus 
from  Arizona  reveals  the  fact  that  the  palpal  and  tarsal  characters  are 
precisely  as  in  Urnaculatus.     The  empodial  claw  is  6-cleft,  there  is 
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a  single  eye  cornea  on  each  side,  and  the  ratio  of  the  frontal  to  sub- 
frontal  bristles  is  3:5.  The  collar  trachea  appears  about  like  that  of 
fomaculatus. 

In  Banks's  type  collection  there  was  a  species  that  he  had  indicated 
as  new  and  had  given  it  the  manuscript  name  T.  pemvieneis.  It  is 
well  to  record  at  this  point  that  this  species  likewise  agrees  thoroughly 
with  bimaculatus  when  subjected  to  a  very  close  study. 

At  the  time  of  publication  of  previous  papers  on  T.  bimaculatus 
by  the  writer  a  really  ultramicroecopic  examination  with  the  aid  of 
the  oil  immersion  equipment  (such  as  we  have  more  recently  adopted 
as  the  necessary  standard)  had  not  been  made.  Such  intensive 
studies  have  since  been  conducted  (see  pi.  76,  fig.  1),  and  I  can  cor- 
roborate Ewing's  (17)  description  of  the  tarsal  appendages  wherein 
he  says: 

Tarsal  claw  strongly  curved  at  its  base,  *  *  *  then  divided  into  six  pronglike 
elements    *    *    *    arranged  in  three  pairs. 

Description  of  female  of  T.  Mmaculatv*  Harvey: 

Color  variable;  at  times  rusty  green,  sometimes  greenish  amber,  or 
yellowish,  at  times  almost  black,  but  more  often  brick  red  or  ferru- 
ginous red.  Pigmented  blotches  occur  almost  invariably  on  the  sides 
of  the  body,  which  are  usually  coalesced  to  form  two  large  dark  spots, 
one  on  each  side  extending  from  the  back  of  the  cephalothorax  to  the 
posterior  region  of  the  abdomen.  These  are  often  interrupted  pos- 
teriorly to  form  a  large  anterior  and  a  small  posterior  spot.  These 
spots  arise  from  underlying  paired  organs.  Almost  directly  over 
coxae  II  are  the  carmine  eyespots  located  on  each  side  near  the 
margin  of  the  cephalothorax.  Legs  pale  amber,  much  paler  than 
ground  color  of  body.  Palpi  pale  salmon.  Dorsal  bristles  pale,  not 
arising  from  tubercles.  Body  pyriform  oval,  widest  across  posterior 
region  of  cephalothorax;  bristles  in  four  rows,  each  succeeding  pair 
becoming  shorter;  the  frontal  pair  a  little  over  half  as  long  as  the 
subfrontal  pair  which,  like  the  median  pair  next  behind,  are  two- 
fifths  the  greatest  width  of  body.  Mandibular  plate  about  twice  as 
long  as  broad,  tapering  slightly  forward,  broadly  rounded  at  tip,  with 
a  slight  median  notch.  ' 'Thumb'7  of  palpus  in  shape  somewhat  like 
a  truncated  cone,  the  dorsal  face  about  one-third  longer  than  the 
greatest  width  at  base,  the  upper  surface  twice  slightly  depressed 
transversely,  with  an  intervening  dilation,  bearing  on  its  tip  a  sub- 
oylindrical  "finger"  which  is  about  two-fifths  as  wide  at  its  base  as 
the  distal  end  of  the  "thumb."  On  its  upper  side,  just  above  the 
"finger,"  are  two  stout,  straight  hairs  arising  close  together,  one 
medially  and  the  other  laterally,  which  do  not  greatly  exceed  in  length 
the  "finger."  Near  the  middle  of  the  upper  side  is  a  small  "finger" 
three-fourths  the  length  and  one-half  the  width  of  the  terminal  "fin- 
ger" and  very  similar  to  the  latter.    Between  this  dorsal  "finger"  and 
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the  base  of  the  "thumb"  and  at  middle  of  latero- ventral  aspect  of 
"thumb"  arises  a  hair  about  equalling  the  latter.  The  penultimate 
palpal  joint  bears  the  usual  claw,  which  reaches  about  to  the  basal 
"finger/'  and  also  bears  two  bristles,  one  arising  dorsally  at  base  of 
claw  which  hardly  equals  the  length  of  claw,  and  one  arising  near 
center  of  outer  side  which  about  equals  the  length  of  claw,  and  one 
arising  near  center  of  outer  side  which  about  equals  the  dorsal 
bristle.  Legs  I  hardly  equal  the  length  of  body  from  the  anterior 
margin  of  cephalothorax  to  tip  of  abdomen;  relative  lengths  of  seg- 
ments of  leg  I — coxa,  25;  trochanter,  15;  femur,  53;  patella,  23; 
tibia,  30;  tarsus,  49;  femur  almost  four  times  as  long  as  thick;  tip 
of  tarsus  (the  onychium)  bearing  a  claw  which  is  strongly  arcuate 
and  6-cleft  to  its  middle.  Arising  also  from  the  onychium,  lateral 
of  base  of  claw  on  either  aide  is  an  enlarged  process  which  immedi- 
ately splits  into  two  nearly  straight  hairs,  each  of  which  bears  a 
capitate  tip.  These  four  tenent  hairs  spread  spokelike  in  the  same 
plane  and  their  respective  lengths  are  similar  to  those  of  the  fingers 
of  the  human  hand  viewed  dorsally.  A  series  of  measured  females 
gave  the  following  dimensions:  Length  (front  of  cephalothorax  to  tip 
of  abdomen),  0.424  mm.;  width  (across  posterior  margin  of  cephalo- 
thorax), 0.278  mm.;  length  of  forelegs,  0.325  mm.  (see  pi.  76  and  pi. 
79,  fig  11). 

From  Orono,  Maine,  on  37  species  of  cultivated  plants  by  F.  L. 
Harvey  (7),  who  also  reported  it  from  Ithaca  and  New  York  and 
from  West  Grove,  Pennsylvania. 


TCTRANYCHUS  PACIFICU*  mw  i 

Plates  77  and  79,  fig.  12. 

Color,  lemon-amber;  spotted  laterally  from  fecal  contents  of  viscera. 
A  single  pale  eye  cornea  on  either  side  poeterio-ventrad  of  subfrontal 
bristles.  Legs  and  palpi  pale.  Dorsal  bristles  about  24,  in  four 
rows,  appearing  simple,  pale,  longest  bristle  (subfrontal)  equaling 
breadth  of  body.  Body  elliptical,  0.39  mm.  long  by  0.215  mm.  wide; 
vertioal  thickness  of  body  about  normal.  "Thumb"  of  palpus  of 
about  usual  length,  a  trifle  longer  than  wide,  bearing  at  its  tip  a 
subcylindrical  "finger,"  the  length  of  Which  is  two  and  one-fourth 
times  that  of  its  thickness,  and  whose  base  is  hardly  one-half  the 
width  of  "thumb"  at  tip;  on  its  dorso-distal  angle  are  twodigituli; 
on  dorsal  face  hardly  midway  to  base  is  a  "finger"  or  sensilla,  in 
length  just  one-half  that  of  terminal  "finger,"  and  between  this  and 
base  are  two  short  hairs  barely  exceeding  the  digituli;  a  hair  arises 
latero-ventrally  from  the  center  of  the  "thumb;"  the  claw  on  the 
penultimate  joint  nearly  reaches  to  the  dorsal  "finger."  The  spur 
on  the  second  joint  of  the  male  palpus  is  conical  and  arises  from  a 
115C90— 19— Proc.N.M.vol.56 42 
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flattened  tubercle.  The  forelegs  are  about  three-quarters  the  length 
of  body.  Femur  three  and  one-half  times  as  long  as  wide,  about 
one-fifth  longer  than  tarsus;  tibia  one-fifth  longer  than  patella,  which 
is  two-thirds  again  as  long  as  trochanter.  Relative  lengths  of  joints 
as  follows:  Trochanter,  9;  femur,  33;  patella,  15;  tibia,  18;  tarsus,  27. 
Tip  of  tarsus  with  empodial  claw,  which  is  strongly  bent  below  its 
middle,  and  with  distal  two-thirds  cleft  into  six  equal  spurs  arranged 
in  pairs.  The  usual  series  of  four  tenent  hairs  arise  from  the  ony- 
ohium  at  the  sides  of  the  empodial  claw  base.  Collar  trachea  scythe- 
shaped,  extends  backward  and  downward,  then  bends  sharply  up- 
ward, of  rather  even  caliber  throughout.  Penis  (see  pi.  79,  fig.  12) 
nearest  that  of  T.  bimacvlatus  but  very  distinct  in  the  nature  of  the 
barb;  inner  lobe  slender,  horn-like;  basilar  lobe  projecting  dorsally  as 
a  oone-shaped  process;  shaft  not  very  stout,  but  somewhat  thicker 
than  inner  lobe,  bent  upward  to  form  an  angle  of  about  90°;  hook 
bearing  a  barb  that  is  produced  posteriorly  into  a  spur  nearly  as  long 
as  the  hook  (see  pi.  4). 

Type.— Cut.  No.  22292,  U.S.N.M. 

The  type  material  is  from  Portland,  Oregon,  September  2,  1915, 
from  mock  orange  (PMtaddphus  gordoniamis) ,  from  Vicia,  species, 
and  from  wild  current  (Ribes,  species) ,  and  on  chinaberry  from  Tracey, 
California,  September  12,  1915,  collected  by  the  author.  The  species 
is  nearest  T.  Umaculatus,  from  which  it  differs  chiefly  in  the  structure 
of  the  penis  and  of  the  collar  trachea. 

TETRANYCHUS  BOBKAUS  Ewtaf . 

Plate  79,  fig.  9. 
Tetranycku$  borealis  Ewing,  1913,  Ann.  Ent.  Soc.  Amer.,  vol.  6,  p.  457. 

In  the  original  publication  Ewing  (15)  states  that  the  female  is 
"similar  to  the  female  of  T.  telarvas  Linn.,  but  smaller,  and  never 
orange  or  red.  The  inner  prong9  of  the  tarsal  claw  are  stouter  than 
the  inner  prongs  of  the  tarsal  claw  of  T.  tdarius  Linn."  Regarding 
the  male  he  states  it  is  "similar  to  the  male  of  T.  tdarius  Linn.,  except 
for  penis.  Penis  long,  straight.  Inner  lobe  about  equal  to  basilar 
lobe  in  length.  Shaft  shaped  like  a  slender  rod.  Basilar  lobe  very 
pronounced,  cone-shaped,  equal  to  about  one-fourth  the  length  of  the 
shaft.    Hook  absent.    Barb  knob-like."     (See  pi.  79,  fig.  9.) 

Ewing's  type  material  was  from  Spirea  species,  from  the  Coast 
Range  Mountains,  Benton  County,  Oregon.  Ewing  states  that  this 
species  is  very  closely  related  to  T.  jiavus  Ewing,  but  on  account  of 
the  marked  difference  in  the  character  of  the  empodial  claws,  and 
of  the  penis,  the  writer  is  of  the  opinion  that  the  two  species  are  rather 
widely  separated. 
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THTBANYCHUS  SEXMACULATUS  Hfay. 

Plates  78  and  79,  tig.  5. 
Tetranychus  sexmaculatus  l  Riley,  1890,  Insect  Life,  vol.  2,  p.  225. 

The  original  description  of  T.  sexiTuunilatus  by  Riley  is  as  follows: 

Length  of  the  full-grown  specimens,  0.3  mm.  General  color,  pale  greenish-yellow, 
marked  on  the  abdomen  with  six  or  less  small  dusky  spots.  General  shape  oval, 
somewhat  broadest  in  front  of  the  eyes;  laterally  slightly  constricted  just  opposite  the 
eyes  and  at  about  the  middle  of  the  body,  at  which  latter  constriction  the  body  is 
divided  by  a  more  or  less  distinct  suture  into  two  parts.  There  is  often  also  a  distinct 
though  small  tail-like  projection  at  the  end  of  the  body.  Anterior  projection  of 
cephalothorax  rather  short,  somewhat  conical,  its  apex  rounded.  Terminal  joint  of 
legs  longest.  Eyes,  two  each  side,  the  anterior  one  of  each  pair  being  blood-red,  thi  s 
pigment  extending  some  distance  into  the  body  giving  the  appearance  of  two  red 
eyes  on  each  side;  the  posterior  eyes  are  colorless  and  transparent.  The  spots  of  the 
abdomen  are  arranged  in  two  subdorsal  rowB,  of  three  spots  to  each  row;  they  are 
rounded  and  quite  constant,  especially  in  the  smaller  and  more  numerous  specimens, 
though  somewhat  variable  in  the  larger  or  full-grown  mites. 

In  the  mature  specimens  the  anterior  spots,  which  are  arranged  close  to  the  dividing 
suture,  are  often  composed  of  a  collection  of  8  to  12  larger  or  smaller,  more  or  less 
circular,  quite  deep  black  spots,  while  in  others  all  the  spots  are  single,  and  with  one 
or  the  other  of  the  median  pair  wanting.  In  the  smallest  specimens  these  spots  are 
either  wanting  or  only  the  anterior  or  posterior  pairs  are  present,  the  last  pair  in  this 
case  being  generally  largest  and  very  distinct.  The  distribution  of  the  hairs  of  the  body 
is  as  follows:  Two  short  slender  hairs  medially  at  anterior  margin,  directed  forward, 
crossing  each  other  near  their  tips;  each  side  of  these,  also,  close  to  margin,  at  about 
equal  distances  from  each  other  and  the  lateral  margin  is  a  pair  of  transparent,  circular 
pores,  resembling  those  which  usually  give  rise  to  a  bristle.  In  front  of  the  eyes  and 
removed  slightly  toward  the  middle  is,  on  each  side,  a  row  of  rather  long  and  stout 
bristles,  the  anterior  pair  being  directed  outward  and  slightly  toward  the  head,  and 
projecting  beyond  the  lateral  margin;  the  median  pair  are  directed  forward  and  cross 
each  other  near  their  tips.  The  third  pair  are  longest,  situated  a  little  in  front  of  the 
eyes  and  directed  backward.  Besides  these  stout  bristles  there  is  another  smaller 
and  slender  hair  not  far  from  the  lateral  margin  behind  the  eyes,  and  another  at  the 
margin  in  front  of  the  eyes.  The  abdomen  is  provided  on  each  side  with  a  subdorsal 
row  of  three  very  long  bristles,  a  more  slender  lateral  row,  four  long  doraal  bristles  sur- 
rounding the  end,  and  four  ventral  terminal  bristles,  of  which  the  median  pair  is 
smallest. 

The  eggs  are  0.11  mm.  in  diameter,  globular,  either  colorless  and  transparent  or  very 
pale  greenish-yellow,  and  are  loosely  attached  to  the  web. 

Riley's  description  is  too  general  to  be  of  much  value  taxonomically. 
Following  is  a  condensed  description  from  material  on  citrus  leaves 
from  Florida: 

Body  rhombic-elliptic;  color  lemon-yellow  with  blackish  spots  usually  grouped  in 
three  blotches  along  each  lateral  region.  A  well-formed  anterior  and  an  abortive 
posterior  eye  cornea  on  each  side.  Subfrontal  bristles  about  one  and  one-half  times 
the  length  of  the  frontal  bristles.  Length  of  palpal  "thumb"  about  equaling  the 
width  of  the  "thumb"  at  tip;  dorsal  "finger,"  digituli,  and  three  hairs  very  similar 
to  T.  bimaculatus.  Tarsal  appendages  consist  of  a  strongly  curved,  6-cleft  empodial 
claw,  and  four  tenent  hairs— all  resembling  T.  bimaculatxi*.    Collar  trachea  pipe- 

i  In  the  original  description  Riley  (4)  designated  the  species  name  as  u*-<mac*UUu;"  but  later  writers 
have  adopted  the  "nxmocvlatut"  form  of  the  word. 
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shaped,  anterior  arm  slender,  expanding  and  bending  upward  and  backward  into  the 
short,  conical  posterior  arm.  Penis  [see  pi.  79,  fig.  5]  with  slender  inner  arm,  basilar 
lobe  merely  an  obtuse  prominence,  shaft  very  similar  in  size  and  outline  to  inner 
lobe,  tip  obliquely  truncate  and  produced  ventrally  into  a  very  inconspicuous  spur. 
Relative  lengths  of  joints  of  foreleg  as  follows:  Coxa  20,  trochanter  9,  femur  23,  patella 
12,  tibia  13,  tarsus  16  (see  pi.  78). 

This  mite  has  done  much  to  injure  the  citrus  trees  in  Florida  since 
1886,  according  to  Riley.  Mr.  W.  W.  Yothers  tells  me  that  the 
6-spotted  mite  is  most  abundant  in  Florida  during  February  and 
March.  The  species  works  in  restricted  colonies,  causing  severe  yel- 
low blistering  of  the  leaf.  When  abundant,  as  is  frequently  the  case, 
an  alarming  amount  of  defoliation  of  the  citrus  trees  occurs. 

TBTBANYCHUS  WSUX>NI  Bwta* 
Plate  79,  fig.  6. 
Tetranyehui  weldoni  Ewino,  1913,  Ann.  Entom.  Soc.  Amer.,  vol.  6,  p.  457. 
Ewing  (15),  in  his  original  description  of  this  species,  says  that  for 
a  long  time  he  had  confused  this  mite  with  T.  bimacuUUus,  but  that 
he  had  demonstrated  that  the  males  of  the  two  species  are  quite  dis- 
tinct.   Ewing's  description  of  the  species  follows: 

Female:  Similar  in  all  respects  to  the  female  of  T.  telariiu  Linn. 

Male:  Different  from  male  of  T.  Ularius  Linn,  in  characters  of  penis  and  spur  on 
palpus.  Spur  on  palpus  not  so  pointed  as  in  T.  tetoriu*  Linn.  Penis  very  long,  rod- 
like, equal  to  one-third  the  length  of  the  body.  Inner  lobe  short,  rod-like,  slightly 
swollen  at  its  anterior  end.  Shaft  rod-like,  not  setiferm;  gradually  tapering  as  yon 
pass  backward;  posterior  one-half  turned  upward;  tip  narrowly  rounded,  not  pointed. 
Basilar  lobe  absent.    Hookabaant.    Barb  absent.    (See  pi.  79,  fig.  6.) 

From  Grand  Junction,  Colorado;  on  apple,  prune,  cottonwood. 

TETBANYCHU8  WHJLAMBTTO  McGrtgtr. 

Plate  79,  fig.  1. 

Tetranyckus  willameUei  McGregor,  1917,  Proc.  U.  S.  Nat.  Mus.,  vol.  51,  no. 
2167,  p.  686. 

Color,  pale  lemon-yellow.  Eyes  single  on  each  side.  Legs  and 
palpi,  pale  color.  Dorsal  bristles  not  arising  from  tubercles.  Body 
of  female  elliptical,  four-fifths  again  as  long  as  broad,  widest  between 
legs  III;  length,  0.25  mm. ;  breadth,  0.14  mm.  Bristles,  about  22,  in 
four  dorsal  rows,  the  longest  about  half  the  width  of  body.  Man- 
dibular plate  with  parallel  sides,  two  and  three-quarter  times  as  long 
as  broad,  rounded  at  tip  with  no  emargination  visible.  "Thumb" 
of  palpus  of  very  unusual  form — semispherical  or  subcorneal,  bear- 
ing at  its  tip  a  very  slender,  long  "finger" ;  on  its  upper  side  near  apex 
are  two  pin-shaped  pseudo-fingers,  and  on  same  side  about  midway 
to  base  is  a  "finger"  shorter  and  even  thinner  than  terminal  "finger" ; 
between  this  and  base  are  two  slender  hairs  a  trifle  longer  than  sub- 
basal  "finger" ;  a  slender  hair  arises  latero-ventrally  one-third  the  dis- 
tance from  tip  to  base  of  "thumb."  The  claw  on  the  penultimate 
joint  does  not  reach  to  subbasal  "finger."    The  legs  are  rather  short; 
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forelegs  about  four-fifths  the  length  of  body.  Femur  about  two  and 
one-half  times  as  long  as  thick,  barely  longer  than  the  tarsus;  tibia 
and  patella  equal.  Tip  of  tarsus  bears  a  claw  which  is  rather  strongly 
bent  near  base  and  only  slightly  arched  for  the  rest  of  its  length;  it 
appears  to  be  uncleft  for  over  half  its  length,  and  then  divided  into 
six  closely  appressed  spines.  The  usual  series  of  four  tenent  hairs 
arise  in  pairs  by  the  side  of  the  claw  base.  The  collar  trachea,  open- 
ing medially  in  a  pore,  runs  first  downward  and  backward,  then  up- 
ward and  backward,  and  then  upward  and  slightly  forward.  It  is  of 
nearly  even  caliber  throughout,  but  gradually  enlarges  a  trifle  toward 
the  hind  end.  Viewed  as  a  whole  it  is  very  nearly  sickle-shaped. 
The  penis  (see  pi.  79,  fig.  1)  is  simple  in  structure,  the  shaft  being 
very  gradually  attenuated  to  an  extremely  sharp  point;  it  is  very 
slightly  bent  just  distad  to  the  middle,  but  is  generally  straight. 

Type.— Cat.  No.  20169,  U.S.N.M. 

From  Oregon  City,  Oregon,  from  the  leaves  of  white  oak  (Querent 
lobata),  to  which  a  noticeable  rusty  appearance  is  imparted  through 
the  work  of  the  species. 

TBTOANYCHUS  ORBGONENSI8  McGregor. 

Plate  79,  fig.  2. 

Tetranychus  oregonerm*  McGregor,  1917,  Proc.  U.  S.  Nat.  Mus.,  vol.  51,  no.  2167, 
p.  585. 

Color,  straw  color  or  pale  yellowish  amber;  lateral  spots  lacking  or 
very  inconspicuous.  Eyes  pale,  a  single  one  on  either  side  near  base 
of  subfrontal  bristles.  Legs  and  palpi  paler  than  body.  Dorsal 
bristles  26,  in  four  rows,  plumose,  pale,  longest  bristle  (subfrontal) 
equal  to  half  the  breadth  of  body.  Body  elliptic-ovate,  0.304  mm. 
long  by  0.142  mm.  wide;  vertical  thickness  of  body  greatly  reduced. 
"Thumb"  of  palpus  very  short,  nearly  half  again  as  wide  as  long, 
bearing  at  its  tip  a  fairly  ample  " finger,"  whose  base,  however,  is 
slightly  more  than  one-third  the  width  of  "thumb"  at  tip.  On  its 
upper  distal  corner  are  two  pseudo-fingers;  on  upper  side  hardly 
midway  to  base  is  a  very  small  " finger"  or  sensilla,  and  between  this 
and  base  are  two  short  hairs ;  a  pair  arises  latero-ventrally  from  the 
center  of  the  "  thumb."  The  claw  on  the  penultimate  joint  reaches 
to  the  dorsal  "finger."  The  spur  on  the  second  joint  of  the  male 
palpus  is  rather  long  and  tack-like.  The  legs  are  rather  short,  about 
three-fourths  the  length  of  body.  Femur  hardly  twice  as  long  as 
wide,  equaling  the  tarsus;  tibia  one-fourth  longer  than  patella,  which 
barely  surpasses  the  trochanter  in  length.  Relative  lengths  of  joints 
as  follows:  Trochanter,  10;  femur,  21;  patella,  11;  tibia,  14;  tarsus, 
21.  Tip  of  tarsus  bears  a  claw  which  is  strongly  bent  below  its 
middle ;  the  portion  beyond  this  point  is  cleft  into  six  nearly  straight 
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claw  divisions,  the  two  inner  of  which  are  somewhat  stronger  than 
the  others.  The  usual  series  of  four  ten  en  t  hairs  arise  by  the  sides 
of  the  claw  base.  Collar  trachea  of  novel  type;  runs  backward  and 
downward  as  a  straight,  even-calibered  tube,  and  then  bends  sharply 
upward  into  a  short,  wide  chamber,  the  two  arms  making  an  angle 
with  one  another  of  less  than  90°.  The  penis  shaft  (pi.  12,  fig.  2) 
appears  to  taper  gradually  to  a  strong,  un barbed  hook. 

Type.— Cat.  No.  20166,  U.S.N.M. 

From  Portland,  Oregon,  on  wild  cherry  (Prunusf  species).  Prob- 
ably nearest  T.  monticolus,  from  which  it  is  readily  separated  through 
the  collar  trachea  and  penis  characters. 

TETRANYCHUS  MONTICOLUS  McGregor. 

Plate  79,  fig.  3. 

Tetranychus  monticolus  McGregor,  1917,  Proc.  U.  S.  Nat.  Mas.,  vol.  51,  no. 
2167,  p.  584. 

Body  of  a  rather  uniform  pale  amber  color.  Eyes  pale;  one  cornea 
on  each  side  close  behind  the  subfrontal  bristle,  behind  which  are  the 
carrot-colored  eyespots.  Legs  and  palpi  rather  paler  than  body. 
Dorsal  bristles  colorless,  distinctly  plumose,  26  in  four  rows,  the 
longest  about  five-ninths  the  width  of  body.  Body  pyriform- 
elliptic,  usually  widest  between  legs  II  and  III.  Mandibular  plate 
nearly  three  times  as  long  as  broad,  narrowed  considerably  ante- 
riorly to  a  well-rounded,  unemarginated  tip.  " Thumb"  of  palpus 
two-thirds  as  long  as  broad,  bearing  on  its  truncate  tip  a  subcorneal 
"  finger/ '  whose  base  is  only  two-fifths  as  wide  as  the  tip  of  the 
"thumb."  On  its  upper  distal  corner  are  two  pin-shaped  pseudo- 
fingers,  in  length  somewhat  exceeding  the  terminal  "finger,"  on 
upper  side,  about  a  third  the  distance  to  base,  is  a  small  "finger;" 
and  immediately  proximad  to  this  is  a  short  hair.  Another  similar 
hair  occurs  on  the  upper  side  just  at  base ;  a  hair  arises  on  the  ventral 
aspect  of  the  "thumb."  The  claw  of  the  penultimate  joint  does  not 
reach  quite  to  the  dorsal  "finger."  The  legs  are  short,  not  much 
over  two-thirds  the  length  of  body  (exclusive  of  palpi).  Femur  a 
little  more  than  twice  as  long  as  wide,  not  quite  as  long  as  tarsus; 
tibia  a  little  longer  than  patella,  which  is  five-sevenths  again  as  long 
as  the  trochanter.  Relative  lengths  of  joints  are  as  follows:  Coxa,  8; 
trochanter,  7;  femur,  20;  patella,  12;  tibia,  14;  tarsus,  22.  Tip  of 
tarsus  bears  a  claw  which  is  bent  near  its  middle  and  cleft  into  six 
slightly  curved  spurs.  The  customary  four  tenent  hairs  arise,  two 
on  either  side  by  base  of  claw,  tarsal  claw  of  male  differing  from  that 
of  female  in  that  its  six  divisions  are  much  shorter  and  more  abruptly 
acuminate.    The  collar  trachea  is  rather  novel;  it  runs  downward 
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and  backward  from  the  pore,  then  turns  suddenly  upward  and  back- 
ward to  form  an  angle  of  about  130°,  and  then  the  superior  arm 
bends  abruptly  forward  and  upward,  paralleling  the  inferior  arm. 
Hie  superior  arm  is  much  shorter  and  of  somewhat  smaller  caliber 
than  the  inferior  arm.  The  penis  (pi.  79,  fig.  3)  is  of  unusual  type. 
The  short  inner  lobe  is  rod-like  for  most  of  its  length  and  then  ex- 
pands suddenly  to  form  the  prominent  basilar  lobe;  the  outer  shaft 
arises  as  a  rod-like  structure  not  materially  stouter  than  the  inner 
lobe,  and  for  one-third  its  length  is  directed  about  continuous  with 
the  inner  lobe,  but  bends  slightly  downward,  then  extending  back- 
ward as  a  straight,  slender  spur,  terminating  in  a  very  sharp  point. 

Type.— Cat.  No.  20165,  U.S.N.M. 

From  the  south  slope  of  Mount  Hood,  Oregon,  above  Government 
Camp,  at  an  altitude  of  6,000  feet,  from  underside  of  leaves  of  large- 
berried  huckleberry  (Facewmtm,  species).  Considerable  discolora- 
tion and  dropping  of  leaves  accompanies  the  mite's  activities.  Hie 
species  is  rather  close  to  T.  oregonensis,  but  is  readily  distinguished 
from  the  latter  through  the  marked  difference  in  the  form  of  the 
penis  and  collar  trachea. 

SEPTANYCHUS,  new  genus. 

This  genus  at  present  represented  by  two  species  from  the  United 
States. 

Tarsus  with  empodial  claw  separated  at  base  from  distal  portion 
of  tarsus ;  claw  complex,  appendicular  at  or  near  base  wjth  four  to 
six  spurs;  the  dorsal  spur  decidedly  shorter  than  the  ventral  group 
of  spurs. 

kbt  to  anon  or  genus  skptantchus. 

a1.  Terminal  "finger"  of  palpal  " thumb"  in  width  at  base  exceeding  its  length; 
dorsal  "finger"  fully  as  long  as  terminal  "finger;"  mandibular  plate  converging 
to  a  well-rounded  anterior  margin S.  tumidus  Banks. 

a3.  Terminal  "finger"  of  palpal  "thumb"  about  half  again  as  long  as  wide;  dorsal 
"finger"  only  about  two-thirds  the  length  of  the  terminal  "finger;"  mandibular 
plate  with  subparallel  sides,  and  subtruncate  frontal  margin. 

S.  quinquenychus  McGregor. 

SOTTANYCHUS  TUMIDUS  (Bub). 

Tetranychus  tumidus  Banks,  1900,  Tech.  Bull.  No.  8,  Div.  of  Ent.,  U.  S.  Dept.  of 
Agric,  p.  73. 

The  following  description  of  S.  tumidus  is  taken  chiefly  from 
Banks's  (9)  original  paper,  with  such  alterations  as  have  been  found 
necessary  through  a  close  study  of  the  type  material: 

Dark  red  and  somewhat  pruinose,  marked  across  the  thorax  with  a  dusky  band, 
terminating  each  side  in  a  rather  large  dusky  spot,  a  similar  spot  on  each  side  near  end 
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of  body;  in  some  specimens  there  is  an  additional  spot  each  side  between  the  two; 

lege  and  mouth  parts  pale  reddish.  Young  specimens  are  paler,  with  spots  more 
distinct  and  confluent.  Eggs  are  pale  red.  Body  mod- 
erately broad;  bristles  rather  longer  than  usual,  quite 
stout,  all  in  the  usual  arrangement,  eubfrontal  pair  not 
twice  as  long  as  the  frontal  pair.  Palpi  of  average 
length;  "thumb''  a  trifle  longer  than  greatest  width,  on 
its  tip  is  a  large,  short,  cylindro-conical  "finger"  whose 
base  is  over  two- thirds  the  width  of  tip  of  "  thumb, "  the 
usual  dorsal  "finger"  arises  at  the  middle  of  the  dorso- 
median  line  and  is  about  one- third  longer  than  the  ter- 
minal "finger,"  but  in  thickness  is  barely  more  than 
one-third  that  of  the  latter;  the  two  customary  digituli 
arise  at  the  outer  distal  angle  of  the  "thumb,"  and 
the  usual  two  hairs  occur  dorsally  between  the  dorsal 
"finger"  and  the  base;  a  hair  arises  near  the  middle 
of  the  outer  face  of  the  "thumb."  Mandibular  plate 
twice  as  long  as  broad,  narrowed  toward  tip,  the  sides 
before  tip  slightly  concave,  broadly  rounded  at  tip, 
without  a  median  emargination.  Legs  moderate;  femur 
I  fully  twice  as  long  as  broad;  tibia  I  longer  than  patella; 
tarsus  of  moderate  length,  terminating  in  a  claw  which  is 
strongly  bent  near  middle,  at  which  point  arise  two  main 
divisions — the  termino-dorsal  division  consisting  of  a 
single  stout  spur,  and  the  ventral  division  of  a  somewhat 
stouter  claw  that  soon  splits  into  six  equal,  slender,  spine- 
like  spurs,  which  exceed  considerably  the  dorsal  spur. 


Fig.  5.— Septanychus  tumidus 
Banks.  1 ,  mandibular  platf  ; 

2,  TARSAL  APPENDAGES;  3,  PAL- 
PAL  "THUMB"  AND  ITS  AP- 
PENDAGES (ORIGINAL). 


From  Eustis,  Florida,  on  the  leaves  of  water  hyacinth. 

SEPTANYCHU&  QU1NQUKNYCHUS  (McGregor). 

Tetranychus  quinquenychu*  McGregor,  1914,  Ann.  Ent.  Soc.  Amer.,  vol.   7, 
no.  4,  December. 

There  are  a  number  of  types  of  coloration,  but  the  general  ground- 
color is  reddish-chestnut,  with  the  cephalo thorax  decidedly  paler;  the 
prevailing  design  consists  of  two  large  lung-shaped  blackish  areas  one 
on  each  side  toward  base  of  abdomen,  which  coalesce  medially  toward 
the  front,  a  similar  but  smaller  spot  on  each  side  near  posterior  end 
of  abdomen;  legs  and  mouthparts  pale.  Body  broadest  midway 
between  legs  II  and  III,  tapering  sharply  forward  to  the  narrow, 
slightly  convex  frontal  margin,  also  tapering  considerably  behind, 
twice  as  long  as  broad;  length,  0.45  mm.,  width,  0.23  mm.;  bristles 
rather  long  and  fine,  seven  each  in  the  dorsal  rows  and  six  each  in 
the  sublateral  rows,  frontal  pair  half  as  long  as  subfrontal  pair, 
which  are  placed  just  in  front  of  the  eyes.  "Thumb"  of  palpus 
very  short  and  stout — somewhat  wider  at  base  than  the  length,  on 
its  tip  is  a  blunt  " finger' '  the  basal  width  of  which  is  not  greatly 
less  than  its  length;  midway  on  the  upper  side  is  a  "linger"  some- 
what shorter  than  the  terminal  "finger"  and  of  about  one-third  the 
width  of  the  latter;  at  the  upper  distal  angle  are  two  digituli,  and 
two  short  hairs  occur  on  the  "thumb"  between  the  dorsal  "finger" 
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and  the  antepenultimate  claw.  Mandibular  plate  with  subparallel 
sides  and  subtruncate  at  front  but  unemarginated.  Legs  of  moderate 
length;  foreleg,  0.33  mm.;  femur  I,  two  and  one-half  times  as  long 
as  broad;  tibia  I  somewhat  longer  than  patella  I;  tarsus  in  length 
equaling  tibia  and  patella  together;  the  tarsal  appendages,  consist- 
ing of  the  usual  series  of  four  tenent  hairs  and  an  empodial  claw, 
which  is  very  sharply  bent  at  middle  at  which  point  arises  dorsally 
a  strong  spur  and  ventrally  a  stronger  division  that  immediately 
splits  into  six1  equal,  slender,  distally-curving,  spine-like  claws 
which  considerably  exceed  in  length  the  dorsal  claw.  Relative 
lengths  of  the  leg  joints  are  as  follows:  Tro- 
chanter, 10;  femur,  25;  patella,  18;  tibia,  19; 
tfursus,  37.  There  is  but  a  single  eye  cornea 
on  each  side,  which  is  set  in  a  shallow  sub- 
marginal  socket  directly  over  coxa  II.  Col- 
lar trachea  scythe-shaped,  the  anterior  arm 
running  downward  and  backward  with  a 
slight  upward  convexity  near  its  middle  and 
then  bending  very  sharply  upward  to  form 
the  nearly  straight  posterior  arm,  which  is 
of  similar  caliber  to  the  anterior  arm. 
The  spur  on  the  male  palpus  consists  of  a 
spine-like  appendage  set  in  a  thumb-like 
prominence  of  the  second  joint. 

Type— Cat.  No.  19087,  U.S.N.M. 

From  Orlando,  Florida,  on  castor  bean 
(Ricinus  communis).  This  species  is  rather 
close  to  the  preceding  species,  but  is  proba- 
bly distinct  through  the  following  characters: 

Breadth  of  body;  relative  length  of  frontal  to  sub  frontal  bristles; 
mandibular  plate;  proportions  of  terminal  "finger."  A  more  care- 
ful study  of  tumidus  material  may  eventually  show  that  the  species  is 
identical  with  quinquenychus. 

Genus  PARATETRANYCHUS  Zacher. 

ParaUtrwtfchut  Zachbr,  1910,  Mitth.  Kais.  Biol.  Anst.  f.  Laad  a.  Font.,  Heft  9, 
Januar,  pp.  37-41. 

This  genus  contains  at  the  present  date  two  European  species,  one 
South  American  species,  and  seven  North  American  species. 

Red  spiders,  with  empodial  claw  complex,  appendiculate  at  base 
or  at  point  between  it  and  middle  point  with  from  4  to  8  spurs;  dorsal 
spur  more  prominent  and  much  longer  or  at  least  equaling  the 
appendiculate  spurs;  collar  trachea  straight,  enlarged  at  end  into  a 
bladder-shaped  chamber. 

1  In  the  original  description  the  author  erroneously  writes  that  the  ventral  claw  division  spujs  into 
our  spurs.    We  take  this  opportunity  of  correcting  this  statement  as  above  recorded  in  the  text. 


Fig.  6.— Septanychusojvinqxje- 

NYCHU8  MCttRBOOB.  1,  TABSAL 

appendages;  2,  collar  tra- 
chea; 3,  PALPAL  "THUMB"  AND 
ITS  APPENDAGES   (ORIGINAL). 
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Type. — Paratetrawychvs   ununguis    Jacobi,    designated    by    Tra- 
gftrdh,  1915. 

KEY  TO  THE  8PEOU  OP  OKKU8  PARAT1TRANTCHUS. 

1.  Appendicular  span  at  base  of  tarsal  claw  about  one-quarter  the  length  of  the  main 

dorsal  claw  division;  femur  I  about  half  again  as  long  as  tarsus  I;  palpal  "thumb" 
over  twice  as  wide  as  long;  terminal  "finger"  about  half  again  as  long  as  thick; 

mandibular  plate  deeply  emarginate P.  peruviana  McGregor. 

Appendiculate  spurs  at  base  of  tarsal  claw  half  or  more  the  length  of  the  main  dor- 
sal claw  division 2 

2.  Main  dorsal  division  of  empodial  claw  decidedly  exceeding  the  basal,  appendicu- 

late spurs;  palpal  "thumb  "  of  male  longer  than  wide 3 

Main  dorsal  division  of  empodial  claw  not  conspicuously  exceeding  the  basal 
appendiculate  spun;  palpal  "thumb"  wider  than  long 4 

3.  Terminal  "finger"  of  palpal  "thumb  "  well  developed,  at  base  fully  half  as  wide  as 

tip  of  "thumb";  tanal  appendiculate  spun  rather  closely  appressed  and  fused 
toward  the  bases;  penis  shaft  stout,  bent  sharply  to  form  acuminate  hook; 
mandibular  plate  elongate,  truncate  or  broadly  rounded  in  front  without  emargi- 

nation P.  pratensis  Banks. 

Terminal  "finger"  of  palpal  "thumb"  of  male  inconspicuous,  much  less  than  half 
width  of  "thumb  "  at  tip;  tarsal  appendiculate  spun  widely  radiate,  free  to  their 
bases;  penis  shaft  slender,  together  with  acuminate  hook  forming  sickle-shaped 
structure;  mandibular  plate  wide,  broadly  rounded  anteriorly  without  emargi- 
nation P.  ununguis  Jacobi. 

4.  Terminal  "finger"  of  palpus  three  times  as  long  as  thick,  not  over  twice  as  thick  as 

lateral  "finger";  ventral  tarsal  claw  division  cleft  barely  more  than  half  its 
length,  and  the  six  appendiculate  spun  rather  closely  clustered;  mandibular 

plate  not  plainly  emarginate P.  mode*tu$  Banks. 

Terminal  "finger"  of  palpus  not  much  longer  than  thick,  from  three  to  five  times 
as  thick  as  lateral  "finger";  ventral  tarsal  claw  division  cleft  nearly  or  quite  to 
base,  and  considerably  divergent;  mandibular  plate  more  often  emarginate 5 

5.  Mandibular  plate  not  emarginate 6 

Mandibular  plate  distinctly  or  indistinctly  emarginate 7 

6.  Terminal  "finger"  of  palpal  "thumb"  spatulate  in  outline;  lateral  "finger"  short, 

tack-like;  main  dorsal  claw  of  tarsus  with  greatest  thickness  at  mid-point 

P.  pOotuB  Canestrini  and  Fanzago. 

Terminal  "finger"  of  palpal  "thumb"  subconic  in  outline;  lateral  "finger"  long, 

banana-shaped;  main  dorsal  claw  of  tarsus  thickest  at  base P.  viridU 1  Banks. 

7 .  Dorsal  bristles  arising  from  prominent  tubercles 8 

Dorsal  bristles  not  arising  from  prominent  tubercles 9 

8.  Tarsus  equaling  femur;  mandibular  plate  almost  imperceptibly  emarginate;  hook 

of  penis  longer  than  shaft,  bent  60°  from  main  axis  of  penis;  tarsal  claw  with  six 
appendiculate  spun;  subfrontal  bristles  about  three  times  as  long  as  frontals. 

P.  din  McGregor. 

Femur  from  one-quarter  to  one-fifth  longer  than  tarsus;  mandibular  plate  distinctly 

emarginate;  hook  of  penis  about  half  length  of  shaft,  bent  over  90°  from  main 

axis  of  penis;  tarsal  claw  with  five  appendiculate  spun;  subfrontal  bristles  only 

one-quarter  again  as  long  as  frontals P.  Uicis  McGregor. 

9.  Femur  about  two  and  one-half  times  as  long  as  wide  and  one-quarter  again  as  long 

as  tarsus;  tanal  claw  with  six  appendiculate  spun P.  bicolor  Banks. 

Femur  about  half  again  as  long  as  wide  and  hardly  equaling  the  tarsus;  tarsal  claw 
with  five  appendiculate  spun P.  yothersi  McGregor. 

*  FZrMit  and  «impta  ara  synonyms;  tha  former  wu  the  earlier  and  holds. 
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PARATETRANYCHUS  PKRUVIANU8  (MeGragar). 

Tteranyckus  (ParaUtrtmychus)  peruviana  McGregor,  (peruianus)  1917,  Proc  U. 
S.  Nat.  Mus.,  vol.  51,  pp.  581,  582,  589,  pis.  101-107.  The  name  was  mis- 
spelled on  p.  581,  but  properly  spelled  on  p.  589. 

Color,  translucent  yellowish-green.  Eyes  (in  mounted  material) 
clear,  directly  over  front  margin  of  coxae  II.  Dorsal  bristles,  24  in 
number,  not  arising  from  tubercles,  for  the  most  part  very  short  and 
weak,  distributed  on  dorsal  aspect  of  body  in  about  the  usual  arrange- 
ment. Body  of  female  rhombic-ovate,  widest  across  hind  margin  of 
cephalothorax,  which  is  slightly  emarginate  in  front;  male  cuneate- 
pentagonal,  widest  across  hind  margin  of  cephalothorax,  which  is  trun- 
cate in  front,  abdomen  tapering  to  acute  point  posteriorly.  Man- 
dibular plate  considerably  more  than  twice  as  long  as  broad,  margins 
subparaJlel,  with  a  very  distinct  anterior  emargination.  " Thumb" 
of  palpus  very  short  in  proportion  to  its  width,  bearing  at  its  tip  a 
relatively  large,  subcorneal  "  finger,"  whose  base  is  half  as  wide  as 
tip  of  " thumb,"  length  of  " thumb"  and  terminal  "finger"  together 
equaling  width  of  "  thumb."  On  its  rather  truncate  tip,  on  opposite 
sides  of  the  "  finger,"  are  two  stout  spines  or  pseudo-fingers  (not  much 
thicker  than  hairs) ;  on  upper  side  about  one-third  to  base,  is  a  small 
"finger,"  and  between  this  and  base  are  two  short  hairs,  the  distal- 
most  one  of  which  appears  to  arise  adjacent  to  the  small  "finger." 
The  claw  on  the  penultimate  joint  reaches  far  beyond  the  middle  of 
the  "  thumb  " ;  a  hair  arises  laterally  from  the  center  of  the  "  thumb," 
and  another  from  a  similar  position  on  the  penultimate  joint.  The 
legs  are  unusually  short,  in  the  female  distinctly  less  than  the  width 
of  the  body,  in  the  male  barely  exceeding  the  width  of  body.  Femur 
I  considerably  less  than  twice  as  long  as  wide,  about  half  again  as  long 
as  tarsus  I.  Tibia  I  just  equaling  patella  I,  which  barely  equals 
trochanter  I.  Tip  of  tarsus  bears  a  stout,  sickle-shaped  claw,  which 
is  uncleft  to  its  tip;  arising  from  the  under  face  of  this  claw,  near  its 
base,  are  six  weak  spines,  which  are  less  than  one-fourth  of  the  length 
of  the  main  claw.  The  usual  series  of  four  tenent  hairs  arise  by  the 
sides  of  the  base  of  the  claw  from  the  tip  of  the  short  onychium.  The 
egg  is  unknown  to  the  writer. 

Ifype.— Cat.  No.  20164,  U.S.N.M. 

The  type  material  was  collected  by  Mr.  E.  W.  Rust  "  along  the  line 
of  the  Ferrocarril  Central  del  Peru  near  La  Legua  (between  Lima  and 
Callao),  Peru,  South  America,  January,  1913,  from  the  underside  of 
willow  (Salix,  species)  leaves." 
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Notes. — An  ample  series  of  measurements  of  mounted  material 
in  fair  condition  yielded  the  following  averages  for  adults  of  both 
sexes: 


i  — 


Female . 
Male... 


Length 

(oot 

including 

palpi). 


including         Width'  Ford*S- 


mtn.       |        mm.       I  nm, 

0.299)        0.205,  0.173 

.  237             .  168  '  .  177 

i 


The  relative  lengths  of  the  leg  joints  are  as  follows:  Coxa,  9; 
trochanter,  10;  femur,  16;  patella,  9.5;  tibia,  9.5;  tarsus,  10. 

Mr.  Rust  states  that  the  presence  of  this  species  causes  the  willow 
leaves  to  turn  yellow  and  drop,  but  did  not  appear  to  greatly  injure 
the  trees.  He  says  that  the  individuals  live  in  restricted  colonies 
under  small,  compact  webs  which  almost  completely  conceal  them. 
These  webs,  according  to  Mr.  Rust,  resemble  very  much  the  webs 
under  which  many  true  spiders  deposit  their  eggs.  No  predaceous 
species  were  observed  in  the  mite  colonies. 

PABATCTRANTCHU8  PBATBN81S  (Buto). 

Plate  79,  fig.  16. 
Tetranychus  prattnsis  Banks,  1912,  Proc.  Wash.  En  torn.  Soc.,  vol.  14,  p.  459. 

Owing,  undoubtedly,  to  inadequate  microscopic  equipment, 
Banks  (14),  in  his  original  description  of  this  species,  entirely  mis- 
stated the  characters  of  the  tarsus  and  palpus.  Recent  critical 
studies  of  the  type  material  have  revealed  the  fact  that  instead,  as 
Banks  states,  of  the  tarsus  ending  "in  two  long,  simple,  and  but 
little  curved  claws/'  it  bears  a  single  sickle-shaped  claw,  which  gives 
rise  near  its  base  to  six  appendicular  spurs.  Ewing  writes  that 
"the  inner  claw  is  bent  downward  very  near  its  base,  and  beyond 
this  bend  it  is  three-cleft."  Also  the  palpal  "thumb,"  in  addition 
to  bearing  "one  stout  finger  and  a  hair  at  one  corner,"  possesses  the 
usual  dorsal  "finger,"  two  digituli  at  the  upper  distal  corner,  and 
two  short  hairs  dorsally  between  the  dorsal  "finger"  and  base.  The 
original  description  as  modified  through  the  results  of  recent  studies 
of  the  type  material  is  as  follows: 

Pale  greenish.  Body  nearly  or  quite  twice  as  long  as  broad, 
rather  more  elongate  than  usual,  broadly  rounded  behind,  without 
humps  above,  with  the  usual  four  rows  of  rather  long  bristles,  those 
above  longer  than  the  hind  tarsi.  Legs  short,  none  as  long  as  the 
body,  with  many  long  hairs,  some  extremely  long,  being  as  long  as 
two  joints  together.  Mandibular  plate  elongate,  truncate,  or 
broadly  rounded  in  front,  but  not  emarginate.    Palpal  "thumb"  a 
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little  longer  than  wide,  bearing  at  its  tip  a  well-developed  "  finger," 
whose  base  is  about  one-half  the  width  of  "thumb"  at  tip.  On 
upper  distal  corner  of  "thumb"  are  two  digituli  about  half  again 
as  long  as  terminal  "  finger."  On  upper  side,  barely  midway  to  base, 
is  a  slender  "finger"  or  sensilla  only  one-third  as  thick  as  the  ter- 
minal "finger,"  and  between  this  and  base  are  two  short  hairs.  A 
hair  arises  latero-ventraJly  from  the  center  of  the  "thumb."  The 
claw  on  the  penultimate  joint  is  about  as 
usual.  Tip  of  tarsus  bears  a  very  strong, 
sickle-shaped  claw,  which  is  uncleft  to  its 
tip.  At  a  point  one-fifth  its  length  from  the 
base  there  arises  from  the  ventral  surface  six 
slender  spurs  in  length  about  two-fifths  that 
of  the  claw.  The  usual  series  of  four  tenent 
hairs  arise  by  the  sides  of  the  base  of  the 
claw.  Body  length,  0.4  mm.  According  to 
Ewing  the  form  of  the  penis  (see  pi.  79,  fig. 
16)  is  as  folW  "Inner  lobe  slightly  over  ™££V™?™ 
one-half  as  long  as  the  shaft  of  the  penis.  appendages;  2,  palpal 
Shaft  stout,  somewhat  similar  to  the  shaft  in  '^o^Z™  "****' 
T.  tektrius  Linnaeus;  enlarged  slightly  at  its 

base,  so  as  to  form  the  basilar  lobe.     Hook  pronounced;  bent  at  an 
angle  of  about  90°  to  the  axis  of  the  shaft.     Barb  absent." 

From  Pullman,  Washington,  on  timothy,  in  June.  G.  R.  Hyslop, 
coll. 

PABAimSANYCHUB  UNUNGUIS  <Jm*I). 

Plate  79,  fig.  13. 
Tetranychus  ununguis  Jacobi,  1905,  Naturw.  Zeitachr.  Land-u.,  Faret,  p.  239. 

Color  greenish-yellow,  abdomen  black  mottled  through  the  visi- 
bility of  the  excrementary  mass.  One  very  long,  slender  tarsal 
claw  with  six  widely  appendiculate  spurs,  which  are  free  to  their 
bases,  arising  ventrally  from  a  protuberance  at  the  base  of  the  claw. 
Body  bristles  pointed,  not  arising  from  tubercles.  Mandibular 
plate  wide,  broadly  rounded  anteriorly  without  emargination. 
Penis  shaft  slender,  (see  pi.  79,  fig.  13)  together  with  acuminate 
hook,  forming  a  sickel-ehaped  structure.  Eggs  round,  dark-red, 
deposited  on  baric,  bud  scales,  and  needles. 

In  1905  Jacobi  (12)  placed  this  European  species  under  the  then 
all-inclusive  genus  Tetranychu*,  but  in  1910  Zacher  (13)  erected  the 
genus  Parwtetranychus  to  include  P.  ununguis  and  P.  pUosus  Canee- 
trini  and  Fanzago,  based  on  the  tarsal  and  collar  trachea  characters. 
P.  ununguis  was  described  by  Jacobi  from  material  on  conifer  needles 
collected  at  Dahlem,  Germany.  The  preferred  hosts  were  Picea 
sitchensis  and  P.  excelsa,  of  which  30  per  cent  of  the  trees  were 
attacked. 
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PAJtATRRANYGHCS  MODBSTU8  (Dub). 

Tetranychus  modeslus  Banks,  1900,  U.  S.  Dept.  Agric,  Div.  Entom.,  Tech.  Ser. 
No.  8,  p.  73. 

It  is  necessary  to  revise  radically  Banks's  (9)  original  description 
of  this  species.  He  writes  that  the  tarsus  "ends  in  a  long 
simple  claw,"  and  that  the  palpal  "thumb"  is  not  as  long  as 
claw,  with  three  nearly  equal  fingers  on  the  tip.  A  critical  study 
of  the  type  material  reveals  the  fact  that  the  tarsal  claw  is  not  simple 
but  possesses  a  series  of  six  appendiculate  spurs, 
while  the  palpal  "thumb"  actually  considerably 
exceeds  the  claw,  and  only  the  one  usual  terminal 
"finger"  occurs  on  the  "thumb,"  as  well  as  the 
customary  two  digituli.  A  revision  of  the  original 
description  based  on  a  careful  study  of  the  type 
material  is  as  follows: 

Head,  palpi,  and  legs  are  brownish;  the  body 
yellowish,  with  quite  large  blackish  irregular  spots 
across  middle  of  thorax ;  a  large  lateral  spot  in  region 
of  last  pair  of  legs;  and  a  broad  irregular  border 
around  end  of  body.  Body  rather  more  elongate 
than  usual ;  bristles  in  the  usual  arrangement.  Legs 
short;  femur  I  fully  twice  as  long  as  broad;  tibia  I 
only  a  trifle  longer  than  patella  I;  tarsus  short,  ends 
in  a  large,  uniformly  curved,  acuminate  claw,  which 
is  uncleft  to  its  tip;  arising  ventrally  from  this  claw, 
at  a  point  one-quarter  its  length  from  the  base,  are 
six  closely  clustered  appendiculate  spurs  which  are 
two- thirds  the  length  of  the  main  claw  and  fused  for  about  half  their 
length.  The  usual  series  of  four  tenent  hairs  arise  by  the  sides  of 
the  base  of  the  claw  from  the  tip  of  the  onychium.  Mandibular 
plate  of  moderate  length,  not  much  narrowed  toward  tip,  which  is 
broadly  rounded.  Palpi  short,  "thumb"  a  trifle  wider  than  long, 
bearing  at  its  tip  a  slender  "finger"  three  times  as  long  as  thick 
whose  base  is  less  than  half  as  wide  as  tip  of  "thumb."  On  its  upper 
distal  corner  are  two  digituli  one-half  again  as  long  as  the  terminal 
'  'finger,"  on  upper  side  barely  halfway  to  the  base  is  a  smaller  "finger" 
a  trifle  over  half  the  thickness  of  the  terminal '  'finger,"  and  between 
this  and  base  are  two  short  hairs.  Another  similar  hair  arises  latero- 
ventrally  near  the  center  of  "thumb."  On  each  side  of  the  anal 
opening  there  is  a  pair  of  fine  hairs. 

Found  in  August  at  Washington,  District  of  Columbia,  causing  a 
rustlike  appearance  on  the  blades  of  corn. 


FlG  .  8.—  PVRATETRA- 
NYCHU8  MODKSTU8 

Banks,  l,  tarsal 
appendages;  2, 
mandibular  plate; 
3,  palpal  "thumb' ' 
and  its  appendages 
(original). 
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PABATBTBANTCHU8  PILOSUS  (CueMrU  and  rnu|»). 

Plate  79,  fig.  14. 

Tetranychus  pilosus  Canestrini  and   Fanzago,   1877-78,   Intorno  agli  Acari 
Italiani,  Atti  1st.  Venet.,  eer.  5,  vol.  4,  pp.  69-208. 

Canestrini  and  Fanzago  (3)  in  1878  referred  this  species  to  the 
genus  Tetranychus ,  but  Zacher  (13),  in  1910,  as  before  mentioned, 
erected  the  genus  Paratetranychus  to  include  P.  unungwis  Jacobi 
and  P.  pQosvs.  P.  pilosus  is  called  the  rose  mite  in  Italy  and  occurs 
there  most  commonly  on  roses,  Ribes,  species,  pear,  and  cherry. 

Length  of  female,  0.315  mm.  Dorsal  bristles,  26,  in  four  rowB, 
fine-pointed,  pilose,  and  arising  from  tubercles.  Palpal  "thumb" 
bears  on  its  tip  a  stout  spatulate  "finger,"  the  thickness  of  which 
about  equals  its  length.  The  usual  dorso-terminal  digituli,  the  dorsal 
"finger"  which  is  tack-like,  and  the  dorso-basal  hairs  occur  on  the 
"thumb,"  as  well  as  the  latero- ventral  hair.  The  tarsus  possesses 
a  heavy,  sickle-shaped  claw  which  is  thickest  at  mid-point;  from  this 
middle  point  ventrally  four  appendiculate  spurs  arise  which  con- 
siderably surpass  the  claw.  The  usual  four  tenent  hairs  are  present. 
The  inner  lobe  of  the  penis  (see  pi.  79,  fig.  14)  is  club-shaped,  thick- 
ening considerably  posteriorly  to  form  the  obtuse  basilar  lobe;  the 
shaft  barely  half  as  long  as  inner  lobe  but  otherwise  similar;  hook 
bent  only  45°  from  the  main  axis  of  the  penis,  sharply  acuminate 
without  barb.  Collar  trachea  straight  and  of  even  caliber,  with 
spherical,  dilated  chamber.  Mandibular  plate  narrowed  and  rounded 
anteriorly,  but  not  emarginate. 

PARATCTRANYCHU8  VIRIDIS  (Bute). 

Tetranychus  viridis  Banks,  1894,  Trans.  Amer.  Entom.  Soc.,  vol.  21,  p.  218. 
Tetranychus  simplex  Banks,  1914,  Pomona  Journ.  Ent.  Zool.,  vol.  6,  no.  2,  p.  57. 

Banks's  (8)  description  of  P.  viridis,  which 
follows,  is  in  the  most  abstract  terms  and  in 
no  way  differentiates  the  species  from  the  red 
spiders: 

Length,  0.40  mm.  Greenish,  with  a  large,  blackish  or 
sometimes  reddish  spot  each  side  covering  the  shoulders 
of  the  abdomen  and  the  posterior  angles  of  the  cephalo- 
thorax.  The  cephalothorax  is  quite  distinctly  sepa- 
rated from  the  abdomen  by  a  constriction;  the  abdomen 
broadest  at  the  shoulders;  the  cephalothorax  short,  broadly 
rounded.  The  body  bears  a  few  long  bristles.  Those 
on  the  legs  are  similar,  but  shorter.  The  anterior 
pairs  of  legs  are  somewhat  larger  than  the  posterior 
pairs. 

A  critical  study  of  Banks's  material  reveals  the  following  tarsal 
and  palpal  characters: 


Fig.   9.— Paratetrantchtts 
viridis   Banks.   1,  tarsal 

AP  P  E  N  D  A  O  E  a  ;  2,  PALPAL 
"THUMB"  AND  ITS  APPEND- 
AGFS  (ORIGINAL). 
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Tip  of  tarsus  bears  a  short,  sickle-shaped  claw,  which  is  uncleft 
to  its  tip;  arising  from  the  ventral  surface  of  this  claw,  one-fifth 
its  length  from  base,  are  six  radiating  spurs,  which  are  about  half 
the  length  of  the  main  claw.  The  usual  series  of  four  tenent  hairs 
arise  by  the  sides  of  the  base  of  the  claw  from  the  tip  of  the  onych- 
ium.  "Thumb"  of  palpus  short,  wider  than  long,  bearing  at  its 
tip  an  unusually  ample,  oval-shaped  "finger,"  which  is  almost  as 
thick  as  long,  and  whose  base  is  just  half  as  wide  as  tip  of  "thumb.19 
Near  the  upper  distal  angle  are  the  two  customary  digituli  which 
slightly  exceed  the  terminal  "  finger ;"  on  upper  side  not  quite  mid- 
way to  base  is  a  small,  banana-shaped  "finger"  or  sensilla  one- 
fifth  the  thickness  of  the  terminal  "finger,"  and  between  this  and 
base  of  "thumb"  are  two  short  hairs;  a  hair  arises  latero-ventrally 
from  the  center  of  the  "  thumb."  The  claw  on  the  penultimate  joint 
reaches  to  the  dorsal  "finger."  Neither  the  penis  nor  the  collar 
trachea  could  be  discerned  in  the  preserved  material. 

Type  material  from  the  upper  side  of  pecan  leaves,  Texas. 

It  has  developed  from  a  study  of  the  type  material  that  Banks's 
species  T.  simplex  is  identical  with  P.  viridi*,  and  is  herewith  reduced 
through  the  operation  of  the  priority  rule. 

PARATETRANYCHUS  CTTBI  ftfeGNftr). 

Plate  79,  fig.  15. 
Tetramfchus  (Paratetranyehus)  citri  McGregor,  1916,  Ann.  Eat.  Soc.  Amer.,  vol. 

9,  no.  3,  pp.  284-238,  pi.  2. 
Tetranychus  mytila*pidis  Banks  not  Riley  (Penthalodes),  1900,  U.  S.  Dept.  Agr., 

Div.  Ent.,  Tech.  Ser.,  Bull.  8,  p.  71. 

As  pointed  out  in  a  paper  by  the  present  writer  (20),  the  citrus 
mite  had  never  been  described  prior  to  that  time.  Banks  had  inter- 
preted Riley's  type  material  of  PentJialodes  mytilaspidis  to  be  the 
citrus  mite  which  we  have  shown  was  clearly  not  the  case. 

Distinctly  velvety-red  in  color.  In  size  larger  and  more  obese 
than  the  majority  of  red  spider  species.  Female :  Length,  0.305  mm . ; 
width,  0.230  mm.  A  single  eye  cornea  on  each  side,  twice  as  far 
behind  the  subfrontal  bristle  as  the  latter^s  distance  from  the  frontal 
bristle.  Dorsal  bristles  long,  stout,  arising  from  prominent  tubercles 
subfrontal  bristles  barely  three  times  as  long  as  frontab;  bristles 
sparsely  pilose.  Legs  paler  than  body  color,  bristles  arranged  chiefly 
in  four  longitudinal  rows.  Mandibular  plate  abruptly  narrowed 
anteriorly,  tip  rounded,  usually  with  an  almost  imperceptible  emar- 
gination.  Palpus  is  provided  with  a  comparatively  short  "thumb/' 
bearing  a  terminal,  slightly  clavate  "finger"  whose  base  is  less  than 
half  the  width  of  tip  of  "  thumb  ;"  with  two  pseudo-fingers  arising 
on  either  side  of  the  upper  distal  corner,  which  are  not  greatly 
thicker  than  hairs;  on  upper  side  hardly  midway  to  base  with  a 
small  "finger"  between  which  and  base  are  two  short,  stout  hairs; 
near  the  lower  center  of  the  outer  side  of  "thumb"  with  a  hair 
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which  reaches  to  the  tip  of  the  terminal  "finger;"  with  the  claw 
on  the  penultimate  joint  stout  and  reaching  to  the  dorsal  "finger;"  a 
strong  hair  arising  laterally  from  the  center  of  the  penultimate  joint, 
another  arising  from  the  center  of  the  dorsal  face  of  this  joint 
which  equals  the  claw,  and  a  short  weak  hair  with  its  origin  on  the 
inner  base  of  claw;  and  with  a  very  strongly  tubercled  spur  arising 
distally  from  the  top  of  the  antepenultimate  joint  of  the  male. 
The  legs  are  relatively  short;  femur  somewhat  more  than  twice  aa 
long  as  wide,  barely  equaling  tarsus;  tibia  a  little  longer  than 
patella  which  is  one-third  again  as  long  as  trochanter:  Relative 
lengths  of  joints  are  as  follows:  Coxa  11,  trochanter  11,  femur  29, 
patella  15,  tibia  17,  tarsus  29.  Tip  of  tarsus  bears  a  claw  which 
is  rather  straight  for  two-thirds  its  length  and  then  bent  sharply 
downward;  at  a  point  one-third  the  length  of  the  claw  from  its 
base  arise  six  slightly  curved  spurs  whose  tips  surpass  that  of  the 
main  claw;  the  four  usual  tenant  hairs  arise  two  on  either  side  of 
the  base  of  the  claw. 

The  male  is  considerably  smaller  than  the  female  (length,. 0.2 16 
mm.;  width,  0.146  mm.),  abruptly  narrowed  posteriorly.  The  legs 
appear  longer  in  proportion  to  the  body  than  in  the  case  of  the  fe- 
male, and  are  salmon-pink.  The  distribution  of  dorsal  bristles 
is  similar  to  that  of  female.  Penis  (see  pi.  79,  fig.  15)  comparatively 
short;  inner  lobe  long,  rod-like,  about  three  times  as  long  as  the 
shaft;  shaft  very  stout  and  short,  becoming  abruptly  smaller  dis- 
tally, and  bent  upward  at  an  angle  of  120°  to  form  the  attenuate 
hook, which  is  considerably  longer  than  the  shaft;  basilar  lobe  pres- 
ent on  upper  side  of  shaft  as  a  strong,  conical  projection;  hook 
possessing  no  barb,  being  spine-like  terminally. 

The  egg  when  first  laid  is  pale,  almost  colorless,  like  a  drop  of 
honey,  but  later  turns  bright  red,  is  sphero-lentdcular,  with  a  vertical 
stalk  arising  from  the  center  of  the  top  side  which  in  length  is  about 
twice  the  diameter  of  the  egg.  Several  guy  fibrils  radiate  downward 
from  the  apex  of  the  stalk  to  the  leaf  surface,  thus  giving  additional 
attachment  to  the  egg. 

Type.— Cat.  No.  20362,  U.S.N.M. 

The  type  material  is  from  Orlando,  Florida,  March  7,  1916,  from 
the  leaves  of  lemon,  collected  by  W.  W.  Yothers. 

PARATOTBANYCHUS  ILICIS  (McGrcgw). 

Plate  79,  fig.  17. 

Tetranychus  Uicis  McGbbgob,  1917,  P*oc.  U.  8.  Nat.  Mus.,  vol.  51,  pp.  581-590, 
pie.  101-107. 

Color,  from  ferruginous  to  reddish-brown,  with  a  pale  pink  area 
embracing  central  portion  of  the  cephalo thorax;  darker  than  most 
red  spider  species.    Eyes  conspicuous,   carmine.    Dorsal   bristles 
115e90-li^-Proc^JI.TOl^6 tt 
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colorless,  arising  from  rather  prominent  tubercles,  densely  clothed 
with  distaDy  pointing  barbules;  sxibfrontal  bristle  one-fourth  again 
as  long  as  frontal  one.  Body  of  female  rotund-elliptical,  lengthy 
0.302  mm.;  width,  0.259  mm.  Male  much  less  rotund,  narrowed 
backward;  length,  0.237  mm.;  width,  0.184  mm.  Bristles  about  22 
in  four  rows,  in  length  averaging  about  five-sevenths  the  width  of 
body.  Mandibular  plate  three-fourths  again  as  long  as  wide,  nar- 
rowed somewhat  anteriorly  to  a  rotund  tip,  which  is  distinctly 
emarginate  in  the  female.  Palpi  pale  pink,  like  cephalothorax. 
11  Thumb"  of  palpus  not  greatly  shortened  axially,  the  thickness  at 
middle  being  about  one-fifth  in  excess  of  its  length, 
bearing  at  its  tip  a  slightly  clava to  "finger,"  whose 
base  is  less  than  half  as  wide  as  the  tip  of  1 1  thumb  f 
on  its  upper  distal  corner  are  two  spine-like  pseudo- 
fingers;  on  upper  side  almost  midway  to  base  is 
a  greatly  reduced  "finger,"  about  one-fourth  aa 
thick  as  the  terminal  "finger,"  and  between  this 
^        '  t  and  base  are  two  short  stout  hairs  rather  similar 

JpTfc  7  to  the  pseudo-fingers.    A  hair,  similar  to  the  upper 

~**a->fi     Ute^     kasal  one,  arises  laterally  from  the  center  of  the 
^awSMBPP*     "thumb."    The  claw  of   the  penultimate  joint 
pio.  io.-pabatkt*aht-    reaches  just  beyond  the  dorsal  "finger."    The  legs 
chub  njoa  mcoeiooe.  j  amber-color,  not  quite  as  long  as  width  of 

1,   TIT   Of    MANDIBULAR        **X^  ^««"^^  J  n  ~© 

flaw;  2,r«ira  and  mm)  body.  Femur  three  and  one-half  tunes  as  long  as 
fruQT^L^'*'***  wide,  somewhat  exceeding  tarsus.  Tibia  nearly  a 
third  longer  than  patella,  which  is  nearly  twice  the 
length  of  the  trochanter.  Tip  or  tarsus  bears  a  stout  claw,  which  ia 
sickle-shaped;  six  slender  spurs,  which  are  free  to  their  bases,  arise  per- 
pendicularly from  the  claw  a  short  distance  from  its  base.  The  usual 
series  of  four  tenent  hairs  are  present,  two  on  each  side  fusing  to 
form  a  swollen  pedicel,  which  are  set  on  the  onychium  on  either 
side  of  the  main  claw  base.  Relative  lengths  of  leg  joints  as  follows: 
Coxa,  15;  trochanter,  7;  femur,  26;  patella,  12;  tibia,  15;  tarsus,  23. 
The  collar  trachea,  opening  medially  in  a  pore,  runs  downward  in  an 
almost  straight  line,  and  just  above  the  ventral  end  bends  sharply 
backward  and  expands  into  an  elliptical  chamber,  which  is  twice 
the  caliber  of  the  linear  portion. 

Penis  (see  pi.  79,  fig.  17)  appears  to  be  intermediate  between  the 
Tetranychus  Umacvlatxis  type  and  that  of  T.  rmniicolus.  The  inner 
lobe  is  rod-like,  slender,  and  over  twice  as  long  as  the  shaft;  a  well- 
developed  basilar  lobe  occurs  dorsally;  the  shaft  is  comparatively 
short  wid  thick  and  is  bent  abruptly  downward  at  an  angle  of  over 
90°  from  the  main  axis  of  the  penis  to  form  the  stout  hook;  the  hook 
is  about  one-half  the  length  of  the  shaft,  and  terminates  in  a  rather 
straight,  unbarbed,  very  sharp  spur. 
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The  egg  is  slightly  depressed  globose,  and  bears  a  recurved  stalk 
which  about  equals  the  height  of  the  egg. 

Type.— Cat.  No.  20167,  U.S.N.M. 

The  type  material  is  from  Batesburg,  South  Carolina,  January  6, 
1916,  from  the  upper  and  under  sides  of  American  holly  leaves  (Ttei 
ojmca),  collected  by  Mr.  F.  L.  McDonough  and  the  author.  The 
present  species  bears  some  likeness  to  Tr&g&rdh's  genus  Schizote- 
tranychus  in  the  presence  of  two  main  divisions  of  the  tarsal  claw. 

PABATETBANYCHUS  BICOLOB  (Baakfl). 

T/Uranychus  tricolor  Banks,  1894,  Trans.  Amer.  Ent.  Soc.,  p.  218. 
The  following  original  description  of  the  species  by  Banks  is  so 
abstract  as  to  be  of  almost  no  taxonomic  value: 

Length,  0.35  mm.  Cephalothorax  pale;  abdomen  dark 
red,  the  anterior  edge  of  the  red  with  a  median  and  lateral 
projections;  legs  pale  yellowish;  eyes  red;  bristles  white; 
Sometimes  there  is  a  light  doreal  streak  on  the  abdomen. 
Body  elliptical,  pointed  in  front.  Cephalothorax  with  four 
long  bristles;  abdomen  with  a  submedian  row  of  five  and 
an  outer  row  of  four  bristles.  All  the  bristles  arise  from 
small,  circular  depressions.  Legs  short,  subequal,  hairy. 
The  male  has  the  abdomen  more  pointed  than  in  the 
female,  otherwise  similar. 

The  following  diagnostic  characters  of  real 
taxonomic  importance  were  determined  through 
a  critical  study  of  the  type  material: 

Tarsus  ending  in  a  very  strong,  sickle-shaped 
claw,  which  is  unclef t  to  its  tip ;  arising  from  the 
ventral  surface  of  the  claw,  one-fifth  its  length 
from  its  base,  are  six  diverging  spurs,  the  proxi- 
mal one  of  which  is  the  strongest,  which  in  length 
are  three-fifths  that  of  the  main  claw.  The  cus- 
tomary four  tenent  hairs  arise,  two  on  each  side 
at  the  base  of  the  claw  from  the  tip  of  the 
onychium.  ' '  Thumb  "  of  palpus  bears  an  ample 
" finger"  terminally  which  is  nearly  as  wide  as 
long,  and  the  base  of  which  is  three-fifths  as  wide 
as  tip  of  "thumb";  two  strong  digituli  arise  at 
the  dorso-terminal  angle,  and  the  dorsal  "finger,"  which  is  only  one- 
fourth  the  thickness  of  the  terminal  "finger,"  arises  midway  to  the 
base;  a  pair  of  short  hairs  occur  dorsally  between  the  dorsal  "finger" 
and  the  base,  and  a  similar  hair  arises  latero-ventrally  near  the  middle 
of  "thumb."  Foreleg  a  trifle  longer  than  width  of  body.  Femur  I 
about  two  and  one-half  times  as  long  as  wide,  and  one-fourth  again 
as  long  as  tarsus;  tibia  a  little  longer  than  patella,  which  barely 


Fig.  11.— Paratetranychus 
bicolob  Banks.  1 ,  tarsal 
appendages;  2,  foreleg 
showing  relative 
lengths  07  joints  (origi- 
NAL). 
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exceeds  the  trochanter,  relative  lengths  of  leg  joints  as  follows: 
Trochanter  13,  femur  29,  patella  14,  tibia  16,  tarsus  23. 

Type  material  on  upper  side  of  oak  and  chestnut  leaves,  woods  near 
Sea  Cliff,  New  York.  Other  specimens  from  oak  at  Washington,  Dis- 
trict of  Columbia,  and  from  Geneva,  New  York,  on  a  Norway  spruce 
hedge.    This  species  is  very  close  to  P.  yathersi. 

PARATETBANYCHUS  TOTHKSSI  (McGfgm). 

Tctranychus  yothersi  McGregor,  1914,  Ann.  Ent.  Soc.  Amer.,  vol.  7,  no.  4, 
December. 

Predominating  color  a  rusty-red,  arising  mainly  from  large  intes- 
tinal structures  occurring  on  each  side  and  connected  centrally  by  a 
narrow  isthmus,  a  shield-  or  saddle-shaped  pale  pinkish-amber  area 
includes  most  of  the  cephalo thorax;  a  narrow  clear  or  translucent 
area  extends  medially  from  behind  almost  to  the  thoracic  suture. 
Eyes  crimson,  each  set  at  inner  border  of  a  groove  overlying  coxae  I 
and  II.  Coxae  and  femora  of  a  greenish  hue;  tibia  I  and  tarsi  I 
salmon-color.  Palpi  salmon-color.  Dorsal  bristles  colorless,  not 
arising  from  tubercles.  Body  of  female  sphero-elliptical,  widest 
equ  a  tori  ally;  male  subcuneate,  widest  across  cephalothorax,  which  is 
somewhat  truncate  in  front,  abdomen  tapering  to  acute  point  poste- 
riorly; bristles  in  four  rows,  averaging  in  length  two-fifths  of  the 
width  of  the  body.  Mandibular  plate  less  than  twice  as  long  as 
broad,  somewhat  tapering  anteriorly  with  a  distinct  emargination. 
"Thumb"  of  palpus  much  reduced  longitudinally,  bearing  at  its  tip 
a  relatively  large,  slightly  clavate  "finger"  whose  base  is  almost  as 
wide  as  the  tip  of  the  "thumb";  on  its  upper  distal  corner  are  two 
pseudo-fingers,  not  greatly  thicker  than  hairs;  on  upper  side  about 
midway  to  base  is  a  small  "finger,"  and  between  this  and  base  are  two 
short,  stout  hairs;  the  claw  on  the  penultimate  joint  reaches  to  the 
middle  of  the  "thumb";  a  hair  arises  laterally  from  the  center  of  the 
"thumb,"  and  another  from  a  similar  position  on  the  penultimate 
joint.  The  legs  are  relatively  short,  barely  as  long  as  width  of  body; 
femur  only  half  again  as  long  as  wide,  hardly  equaling  tarsus;  tibia  a 
trifle  longer  than  patella,  which  equals  the  trochanter;  tip  of  tarsus 
bears  a  claw  which  is  nearly  straight  for  two-thirds  its  length  and 
then  bent  to  nearly  a  right  angle;  a  second  claw,  arising  from  the 
other  at  its  point  of  origin  from  the  onychium,  is  almost  straight  and 
forms  with  the  first  an  obtuse  angle;  four  strong  spurs  (corresponding 
to  the  usual  4-cleft  claw)  have  their  origin  in  common  with  the  claws; 
the  usual  series  of  four  tenent  hairs  arise  by  the  sides  of  the  claws  from 
the  tip  of  the  onychium. 

The  egg  is  globose-lenticular  and  bears  a  stalk  which  varies  in 
development  from  a  length  equaling  the  height  of  the  egg  to  a  mere 
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rudimentary  papilla;  guy  fibrils  are  occasionally  seen  connecting  the 
egg  with  the  leaf;  the  color  is  smoky-amber. 

Type.— Cut.  No.  19088,  U.S.N.M. 

The  type  material  is  from  Orlando,  Florida,  August  28,  1914,  from 
the  uppper  surface  of  camphor  leaves,  collected  by  W.  W.  Yothers. 

An  extensive  series  of  measurements  of  material  on  Eucalyptus  and 
camphor  from  Florida,  and  on  oak,  elm,  and  pecan  from  South  Caro- 
lina have  yielded  the  following  averages: 

AduiU. 


Length  (not 

including 

palpi). 

Width. 

Foreleg. 

Female. . 
Male 

mm. 
0.307 
.226 

mm, 
0.237 
.152 

mm. 
0.232 
.222 

Egg- 

Diameter. 

Height. 

Stalk  (when 
well  devel- 
oped. 

mm. 
0.127 

mm. 
0.082 

mm. 
0.077 

NOTE8. 

It  is  of  interest  to  record  that,  whereas  the  common  red  spiders 
have  long  been  known  to  feed  almost  exclusively  on  the  under  surface 
of  the  leaf,  this  species  confines  its  activities  entirely  to  the  top  of  the 
leaves. 

To  date  the  species  has  been  recorded  upon  camphor  (Oamphora 
officinale)  and  Eucalyptus,  species  at  Orlando,  Florida,  avocado  at 
Miami  Beach,  Florida,  and  upon  two  varieties  of  elm,  the  willow 
oak  {Quercus  phellos),  the  white  oak  (Quercus  alba),  and  the  pecan  at 
Batesburg,  South  Carolina.  Mr.  Yothers  says  that  at  certain  times 
it  is  everywhere  present  on  the  camphor  tree,  causing  a  reddening  of 
the  leaves  and  reduced  vitality  of  the  tree. 

The  species  is  exceedingly  abundant  certain  seasons  in  North  and 
South  Carolina  on  the  foliage  of  the  small-leaved  elm  ( TJlmvs  ameri- 
cana),  to  which  it  imparts  a  rusty  appearance.  In  spite  of  the 
exposure  of  this  species  on  the  top  of  the  foliage  very  little  control 
seems  to  be  exerted  through  rains.  This  may  be  accountable  through 
the  possession  by  the  species  of  the  strongly  hooked  tarsal  claws 
which  character  also  holds  in  the  case  of  P.  Uicis,  another  species  that 
frequents  the  top  side  of  leaves. 
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EXPLANATION  OF  PLATES. 

Plate  76. 

Tetranychti*  bimaculatu*  Harvey. 

Fig.  1,  tarsal  appendages  in  profile;  fig.  2,  tarsal  appendages  viewed  domally;  fig» 
3,  collar  trachea;  fig.  4,  penis;  fig.  5,  male  palpus  and  its  appendages;  fig.  6,  palpus 
of  female.    Figs.  1  and  2  are  from  material  from  Orono,  Maine. 
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Plate  77. 

Tetranychus  pacificus,  new  species. 

Fig.  1,  collar  trachea;  fig.  2,  foreleg  viewed  laterally;  fig.  3,  penis;  fig.  4,  tarsal  ap- 
pendages; fig.  5,  palpus  and  its  appendages. 

Plate  78. 

Tetranychus  sexmaculatus  Riley. 

Fig.  1,  left  foreleg,  viewed  ventrally;  fig.  2,  tarsal  appendages;  fig.  3,  eye  corneae  of 
right  side,  viewed  from  above;  fig.  4,  outline  of  body  to  show  six  typical  spots  from 
which  the  species  derives  its  name;  fig.  5,  frontal  and  subfrontal  bristles;  fig.  6,  pal- 
pal appendages;  fig.  7,  collar  trachea;  fig.  8,  penis. 

Plate  79. 

Showing  variations  of  the  penis  of  such  species  for  which  this  structure  is  known. 

Fig.  1,  Tetranychus  willammettei  McGregor;  fig.  2,  T.  oregonensis  McGregor;  fig.  3, 
T.  monticolus  McGregor.;  fig.  4,  T.  flaws  Ewing;  fig.  5,  T.  stxrnaculatus  Riley;  fig.  6, 
T.  weldoni  Ewing;  fig.  7,  T.  teUxrius  Linnaeus;  fig.  8,  T.  althaea*  von  Hanstein;  fig.  9, 
T.  borealis  Ewing;  fig.  10,  T.  ludeni  Zacher;  fig.  11,  T.  bimaculatus  Harvey;  fig.  12, 
T.  pacificist  new  species;  fig.  13,  Paratetranychus  ununguis  Jacobi;  fig.  14,  P.  pxlosus 
Canestrini  and  Fanzago;  fig.  15,  P.  citri  McGregor;  fig.  16,  P.  pratensis  Banks;  fig.  17, 
P.  Uicis  McGregor. 

(Figs.  1,  2,  3,  5, 11, 12,  15,  and  17  drawn  from  type  or  authentic  material  by  the 
author;  figB.  4, 6, 9,  and  16  drawn  from  Ewing*s  descriptions;  fig.  7  drawn  from  Berlese'a 
figure;  figs.  8, 13,  and  14  after  Tragardh;  fig.  10  after  Zacher). 

Plate  80. 

Work  of  Tetranychus  bimaculatus  Harvey  on  cotton  leaves. 

Fig.  1,  incipient  attack  resulting  in  a  single  local  discoloration  spot;  fig.  2, 
advanced  work  of  red  spiders  resulting  in  the  distortion  and  discoloration  of 
entire  leaf  and  ultimate  defoliation  of  plant. 

Plate  81. 

Tetranychus  bimaculatus  Harvey. 

Fig.  1,  adult  female  (X  116);  fig.  2,  adult  male  (X  150). 
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variabilis 627 

Trypoderma  americana 602 

(Tryphon)  Ilybophanes  nasutus 37a 

nasutus. 376,377 

scabriculus 873 

Tunicnla  ( Knefastia)  nigricans 3. 

libya 2 

(Surcula)  laysonica 8 

lavinia 4 

panthea. 4 

Tunis  (Crassispira)  rugitecta 16 

(Suroula)  halcyonis 20 

resina 16 

Turriteuopsi8  (acicula,  var.)  sUmpsonl 847 

Turritidae  from  the  west  ooaet  of  America, 
descriptions  of  new  species  of  mollusks  of 

the  family 1 

Turtles,  fossil,  new,  with  notes  on  two  de- 
scribed species. 11  & 

Tylosurus  choram 261 

crocodilus. 302 

Urochaetona  lingipes 562 

Urodexia  sumnensis 561. 

Urodexodes  charapensis 672: 

Uvigerina  ampuUacea 620 

asperula 620 

interrupta 62& 

pygmaea. 610 

Vaginulina  legumen 61& 

VsUonia  gracUicosta 355 

Valvulina  rosea 604 

pileolus 626 

Veiutina  granulata 365 

Verania  frenata 146. 

Vermiculum  globosum 607 

laeve. 607 

oblongum 638 

squamosum 60S 

Virgnlina  subsquamoaa. 606 

Vibrissovoria  petlolata 567 

Volutopsiufi  diminutus 311 

fllosus 310 

middenorffll,  new  var.  emphati- 

cus 310 

rotundus. 310 

VolvuleUacalifornica 208 

calUcera 200 

catharia 298. 

oooperi .*. 327 

penamica 298 

Vomer  setapinnis. 262 

Webbina  clavata 507 

Xanthocera  atra. 669 

Xanthoctia  palloria. 686 

Xeoprosopa  urukuasi 684 

Xestonotidea  foersterl 624 

meridionalis 624 

Zagryphus  nasutus *  378 

Zetekiacurta 305 

denticulate 73 

Zosteromeigenia  mima 679 
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